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installed in the new modern crushing plant of the Nazareth Cement 
Company, Nazareth, Pa., where it prepares the entire output of the 
Primary Crusher for pulverizing, in one low cost dependable reduction. 





When other current installations are com- 
pleted, 51 “PENNSYLVANIA” Hammermills 
will be rendering their characteristically 
dependable service to the Cement In- 
dustry, in various parts of the world. 
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P & H machines in the 1, 114, 113, 2 and 
31-yard sizes can be furnished with 4-cycle, 
mechanical injection Diesel engines which 
give larger daily production and more econ- 
omical operation. 





In determining dirt-moving costs, it is daily capacity 
that counts—not dipper capacity. All 1-yard shovels 
will move a l-yard dipper but a P & H drives it 
through tough going with less bites—then hoists and 
swings it faster. 





P & H machines have large motors and exception- 
ally heavy frames, shafts and gearing. That’s where a 
machine must have the “guts” to stand up under the 
severe punishment of work in rock. 


Bulletin 62-X —sent on request — gives full details on 
P & H machines in 14, 34, 78, 1 and 114-yard capacities. 





HRARNESCHEFEGER CORPORATION 


Established in 1884 
3865 NATIONAL AVENUE, MILWAUKEE, WISCONSIN 


New York Atlanta San Francisco Detroit 


’ : Pittsburgh Los Angeles Jacksonville Cleveland 
Philadelphia Chicago Indianapolis Dallas Portland Des Moines St. Louis Boston 
Birmingham Kansas City Charlotte Baltimore Memphis Minneapolis Seattle 


WAREHOUSES AND SERVICE STATIONS, Philadelphia, Memphis, Jacksonville, San Francisco, Los Angeles, Seattle, Dallas 


9106 


When writing advertisers, please mention ROCK PRODUCTS 








ne oe a Rock Products l 


Chains— Wheels— Buckets 


Conveyors for Industry 





O those who can use this catalog in purchasing 
Link-Belt equipment, or in designing materials- 
handling equipment, or who can profit otherwise 
through its use—a copy will be sent gladly on request. 
Address our nearest office on your business stationery. 
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The plant and dredging operation at Krumroy, Ohio, of the Rubber City Sand and Gravel Co. of Akron. Hal G. Knight, 
who so well cared for the arrangements of the recent convention of the National Sand and Gravel Association as general 
chairman, is the vice-president and general manager of this company 
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New Gravel Plant Completed 
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in the 


Cleveland District 


Plant of Schmidt Bros. Sand and Supply Co. Built at Garfield 
Heights, Ohio, Following Consolidation of Three Smaller Companies 


NE of the and 

gravel plants of the year is that of 
Schmidt Bros. Sand and Supply Co. at Gar- 
field Heights, Ohio, in the suburban terri- 
tory near Cleveland. This plant represents 
the consolidated interests of the former Dia- 
mond Sand and Gravel Co., the Buckeye 
Sand and Gravel Co. and the F. J. Schmidt 
Sand and Supply Co. F. J. Schmidt of the 
latter company is president and general man- 
ager of the new company, while A. W. 
Schmidt of the old Buckeye company is 
treasurer, and also is in direct charge of 
the operating end of the business. 


interesting new sand 


The site of the new plant has been used 
for many years as a sand pit, but without 
any washing facilities. 


However, the in- 
creasing demand for washed sand and gravel 





The new plant of the Schmidt Bros. Sand and Supply Co. at Garfield Heights, Ohio. 


in the territory decided the operators on 
the installation of the new washing plant. 
The material is a good deposit of concrete 
sand and pebbles ranging in size up to about 
1% in., with hardly any oversize and very 
little fine sand. Conditions in the pit easily 
lent themselves to locating the new plant in 
the center of the available trackage, with 
the receiving hopper in the center of the 
area to be worked. 

The equipment in the pit to go with the 
new plant consists of a Sauerman “Cres- 
l-yd. capacity equipped 
with operating cables for a 400-ft. span, and 
powered by a 


cent” scraper of 


Sauerman  50-hp. 


special 
scraper hoist. The load line speed of the 
hoist is 200 ft. per minute and the tail line 


speed is 600 ft. per minute. The top of the 


“oe * 
=) mS, 
:*. Oe / 


_ 
‘ 
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are F. J. and A. W. Schmidt 


field hopper is flush with the surrounding 
ground and the material is dragged from the 
high elevation of the bank to the field hop- 
per, which is fitted with a rail grizzly to 
prevent the possibility of any large rocks 
getting into the feeder. On the bottom of 
the “field hopper a Stephens-Adamson im- 
proved type of rotary feeder delivers the 
excavated material to the belt, which takes 
it to the washing plant. The latter is an 
18-in. belt of approximately 220-ft. centers 
and is inclined at a pitch of 22 deg. It car- 
ries the material from the pit hopper at a 
speed sufficient to deliver about 75 tons every 
hour to the top of the plant. 

The belt discharges to a box where water 
is added to the material and is then flushed 
into a Stephens-Adamson “Columbia” scrub- 





The two gentlemen in the picture 
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ber. This effectually scrubs and mixes the 
material even before the oversize is re- 
moved. At the end of the scrubber is a 
series of lifting paddles which raise the ma- 
terial out of the scrubber and deliver it to 
the scalping screen. The oversize from this 
screen is not being used commercially at 
present, as there is relatively so little of it 
that it would not be worth while to install 
a crusher to break it down to size. <A 
crusher may be installed at a later date. 
The material passing through the holes 
in the scalper is flumed to a 72-in. Stephens- 
Adamson “Gilbert” screen, which removes 
the coarse gravel. The balance of the ma- 
terial then passes on by another flume to a 
pair of “Gilbert” screens which remove the 
34-in. gravel. The two screens are necessary 
at this point due to the high percentage of 
this size contained in the deposit. From 
these two screens the water, sand and pea 
gravel pass on to another 72-in. screen which 
removes the pea gravel and permits the sand 
to continue on its path to the settling boxes. 








Production of Sand 


For the production of sand, a rather novel 
arrangement is used at this plant. From the 
last screen the water and sand drops on to 
a fan-shaped launder which flumes them into 
what is known as a coarse sand box that is 
4 ft. wide and 11 ft. 2 in. long inside. This 
sand box is 7 ft. deep and is “V”-shaped at 
the bottom so that the discharge comes di- 
rectly in the center of the box. At this 
point on 3-ft. centers are located four man- 
ually-operated discharge valves. If these 
valves are kept open, the velocity of the 
water is slowed down and the percentage of 
fines in the concrete sand is increased; or, if 
the discharge gates are kept nearly closed 
the velocity of the water will be increased 
and the percentage of fines in the concrete 
wunih weil View showing how the concrete piers on one side of the plant had to be 


extended considerably below the piers on the other side, due to uneven 
footings. Note, also, the type of bin construction 





The fine sand box operates on identically 
the same principle as the coarse sand box, 
except that it is only 6 ft. deep and 5 ft. 6 water to be materially reduced. As another 


settling boxes are equipped with an adjus‘a- 
in. wide, which causes the velocity of the adjustment, both the fine and coarse sand 


ble weir gate which can be raised or lowered 





General view of the Schmidt plant from the pit 


Locomotive crane creating the water supply hole 
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Panoramic view of the Garfield Heights plant and pit of the new consolidated company. The pit in the right half of the 
built, due to an increasing demand for washed sand and gravel. The small white building in the right center is the 





to regulate the velocity of the water. 

The sludge flume from the final settling 
box is totally enclosed, and makes a vertical 
drop directly into a tile sewer. This carries 
it underground until it is emptied to the 
sludge basin from which it is allowed to 


filter back to the water supply hole. 


Storage Bins 
The bins have a capacity of approximately 
800 tons. 
difficulty was encountered with the concrete 


In their construction some little 
footings, but it was easily worked out. Due 
to the character of the ground at that point 
one of the concrete piers had to be extended 
approximately 10 ft. lower than the pier on 
the opposite side. Because of its height, 
pilasters were necessary and considerable ex- 
tra expense was incurred by having to ex- 
cavate to this depth for a sound footing. 


An interesting type of bin construction 


was used. No whaler was placed at the 
bottom of the studding on the bin sides, but 
in place of it a small angle iron was riveted 
to the “I” beams, which left a space in the 
corner of the bin available for bin gates to 


fit between the 


“ 


I” beams. The bins are so 
designed that when they are filled chutes 
can be inserted and the material chuted off 
to stockpiles on the side. 

The water pump, belt conveyor and screens 
are all operated electrically through push- 
button control from the platform on which 
All of the elec- 
trical wiring is run in underground conduit, 


the sand tanks are located. 


thus cutting down the maintenance cost and 
permitting free use of a crane around the 





plant without there being any danger of its 
encountering obstacles in its path. 

The entire area is served by a 30-ton loco- 
motive crane. This is used for reclaiming 
the material from the stockpiles, loading and 
One of 
shows. the 
crane at work digging the water supply hole. 


for general work around the plant. 
the accompanying photographs 

\ 6-in. high pressure fire pump delivers 
the water from the water hole to the top of 
the plant, where it is supplied to the rins- 
ing jets at any desired pressure up to 100 Ib. 
A small shed encloses the pump. 

Schmidt Bros. Sand and Supply Co. also 
deal in crushed stone, crushed slag, cinders, 
unwashed brick sand, tile, cement, lime and 
other builders’ supplies, and do a very ex- 
tensive business in the district in which they 
are located. These supplies are kept in two 
large buildings at the plant. Shipping of 
both the sand and the other supplies is done 
by truck and also by rail over the Penna. 
RoR: 


excellent facilities for distributing the mate- 


Good roadways to the plant provide 


rial to the surrounding territory. 

A fleet of new Autocars take care of local 
deliveries. These trucks are all of the new 
six-cylinder type fitted with pneumatic tires 
and air brakes. After years of experience 
Schmidt Brothers 
adopted them as standard for three principal 


in the retail business, 


reasons. First,.they have a very short turn- 
ing radius; second, the powerful air brakes 
permit them to operate at a reasonably high 
speed with safety; third, by using pneu- 
matic tire equipment throughout they can 
deliver on bad ground and also not violate 


the laws of the cities or villages in which 


they operate while delivering the material. 

There is a small office building on the 
property in which are located the general 
offices of the company. 

This plant has an approximate capacity of 
750 tons per day, and if necessary it can be 
operated by only three men—one on the ex- 
cavator, one at the sand boxes and one load- 
ing the outgoing material. The entire plant 
was designed by the Day and Maddock Co 
of Cleveland, Ohio, and J. J. Moore of that 
company was the originator of the plans and 
specifications. Mr. Moore is a well known 
sand and gravel engineer and has been ac- 
tively engaged in building up the sand and 
gravel business in this territory. The plant 
was built under his direction by the C. A. 
Co. of Garfield 


Meyers Contracting 


Heights, Ohio. 


Reactions of Lime and Water 
AMPLES of an 


quicklime have been hydrated in an ex- 


-astern, high calcium 


perimental apparatus, designed to give effec- 
The 
effects of moisture content of the hydrate 


tive control of operating conditions. 


and particle size of the quicklime on the 
properties of the hydrate have been studied 
for liquid phase hydration. Vapor phase 
hydration has been carried out and plasticity. 
putty volume, etc., were determined. 

The results of this investigation can be 
explained satisfactorily on the basis of the 
following assumptions: (1) Plastic hydrates 
consist of extremely fine particles, whieh, 
however, may be and in general are agglom- 
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erated to a significant degree into aggre- 
gates which are reasonably stable and much 
larger than the ultimate particles themselves. 
(2) The extent of aggregation depends on 
the method of hydration. (3) To be plastic 
the voids between the particles, including the 
voids in the aggregates, must be filled with 
water, and, insofar as this water in the voids 
is missing, plasticity is reduced. (4) Plas- 
ticity is proportional to the amount of water 
which the hydrate can absorb. (5) Penetra- 
tion of water into the voids is greatly in- 
fluenced by surface condition of particles. 
Plasticity does not always parallel either 
reactivity or settling rate. Thus it is pos- 
sible for a hydrate to possess high plasticity 
with low reactivity and high settling rate. 
Settling rate certainly measures size of the 
smallest particles, whether aggregates or in- 
viduals, and reactivity, as the lime test is 
conducted, the proportion of large particles. 
Granting that a hydrate consists to a pre- 
ponderating degree of small ultimate parti- 
cles and that the voids between these are 
water-filled, such a hydrate will be plastic, 
even though the individual particles may be 
aggregated to a considerable extent and 
some large individual particles may be pres- 
ent. The agglomerates of such a lime will 
settle rapidly and react slowly, but under 
the mechanical pressure of the plasticity test 
will flow and distort. That the presence of 
a large proportion of coarse, sandy particles 
lowers plasticity, is shown very definitely by 
the fact that a low final settling volume 
always indicates low plasticity. High final 
settling volume, however, may occur in 
either a plastic or non-plastic hydrate. 


Hydration of quicklime with a large ex- 
cess of boiling water vields a putty which 
for practically all limes has high plasticity, 
evidently because this method of hydration 
eliminates the possibilty of localized over- 
heating. Its settling rate is much lower than 
is obtained with a dry hydrate (1/70th) and 
its plasticity is appreciably higher (30%). 
Ultimate settling volume is also very large. 
Reactivity is high, although with the lime 
studied it was not as high as with some. 

Hydrates of high plasticity can be pro- 
duced from a high calcium lime by other 
than hydration with excess boiling water 
only by what is essentially liquid phase hy- 
dration, i.e., letting the lime soak up the 
water quite uniformly before hydration 
starts. By this means it is possible to mti- 
mize local superheating and prevent burn- 
ing. In the presence of excess water, the 
heat of its evaporation cools the mass at the 
point in question. 

Vapor phase hydration produces a hydrate 
of low plasticity. This is explained by the 
fact, separately demonstrated, that high tem- 
perature reduces the plasticity of a dry hy- 
drate. Any particle hydrated by steam 
evolves 70% more heat than the same par- 
ticle hydrated by liquid water. Thus, if a 
particle is only half saturated with liquid 
water before hydration begins, steam from 
that half shoots over and steam-hydrates the 
other half, running up its temperature and 
therefore ruining it. Small particles show- 
ing the great reactivity, but low plasticity, 
are produced by vapor phase hydration using 
humid air at low temperature so that a low 
rate of hydration is obtained. 


picture had been worked for many years without any washing facilities for the gravel, but in 1928 the new plant was 
general offices of the company, while the buildings to its left hold the stocks of building supplies which the company handles 


Treatment of a hydrate to increase the 
penetration of water into the voids increases 
its plasticity. Soaking increases plasticity 
because it gives time for the water to pene- 
trate the voids of the aggregates, at the same 
time evidently breaking up some of them and 
releasing the ultimate particles of much 
smaller aggregates, as shown by the fact 
that settling rate decreases on soaking. Me- 
chanical working of a putty similarly effects 
an increase in plasticity, forcing the water 
into voids and breaking up the aggregates. 

Drying of a hydrate at 110 deg. C. reduces 
its plasticity, perhaps due to the evaporation 
of moisture which is adsorbed on the surface 
of the ultimate particle. The presence of this 
moisture is apparently necessary to enable 
water readily to wet the surface and pene- 
trate the voids. If this moisture is dried out 
before wetting, the capillaries wet poorly, 
water does not penetrate and plasticity is 
low. Similarly, drying a quicklime putty at 
110 deg. C. 
mously, putting it into the hydrate class, 


reduces the plasticity enor- 


whereas drying of a hydrate produces a 
much smaller drop in plasticity. Drying at 
220 deg. C. still further lowers the plasticity, 
probably due to the same effect. That expo- 
sure at high temperature is not the cause of 
this lowered plasticity has been proven by 
autoclaving at 150 deg. C., where only a 
slight decrease in plasticity was obtained, 
because the pressure prevented the evapora- 
tion of moisture.—Thesis presented for the 
degree of Doctor of Science by Frederick 
W. Adams in Abstracts of Scientific and 
Technical Publications, Massachusetts Insti- 
tute of Technology, Vol. 2, 1928. 
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Notes on the Effect of Fuel and Air 


Mixture in Burning Cement Clinker 


By H. H. Blaise 


Formerly General Superintendent, Great Western Portland Cement Co.; Consulting 
Chemist, Northwestern Portland Cement Co.; now Chief Chemist, 


HERE has been much conjecture as to 


the proper methods of 


kiln. 


of flame, drafts, hood pressure, preheated 


using a rotary 


The effects of load, speed, character 


air, insulation, and the many other variables 
have been discussed often and without any 
discernible standard being established. No 
effort will be made here to clarify the one- 
hundred-and-one issues that have arisen dur- 
ing the unmistakable progress of the art of 
burning, for certainly has been 
made and most certainly should burning be 
made an art. 


progress 


Today a trip through a dozen kiln rooms 
of portland cement plants in different parts 
of the country will reveal as many systems 
of burning. It does seem that every plant 
superintendent, engineer and chemist has his 
own peculiar ideas upon the subject and he 
wil! maintain his position with even tenacity, 
come what may. One man will insist -that 
only a long flame with plenty of draft, will 
do the work; another has picked his pride 
and gallantly supports a short hot flame. Still 
another sticks consistently to certain ratios 
of primary air and secondary air, limiting 
the maximum actually mixed with the fuel to 
35% ; while another scholar in “the school 
of dusty necks” will swear fervently and 
emphatically that the only correct method of 
producing clinker is by the system of pre- 
mixing the greater portion of air required 
for combustion before entry into the kiln. 


Premixing Combustion Air 

It is while using the last named system, 
that is the system by which the larger pro- 
portion of the air required for complete com- 
bustion is mixed with the fuel before inject- 
ing it into the kiln, that the experiments 
outlined here were based. The reason for 
this is that a slighter variation in mixing 
conditions in the burner is required for the 
production of variable results than is found 
when dependence is placed upon infiltration 
around the kiln hood to supply air needed in 
a 60% or 70% deficiency. It was subse- 
quently proven that any type of burner could 
be made to produce these results under cer- 
tain conditions. The writer does not con- 
sider these tests complete by any means, nor 
does he presume to give a final explanation 
of the phenomena herein noted. Rather is 
this presented with the idea of affording a 
check for other observers or possibly a basis 
for further experimental work that may aid 
the industry. 





Giant Portland Cement Co., Egypt, Penn. 


It had been first noted that some kilns 
produced clinkers that were hard and black 
on the exterior, and, although well burned 
throughout, possessed brown centers which 
It was further 
noted, and this point has been checked by 
many operators, that these 


were as hard as the exterior. 


clinkers when 
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quenched with water assumed a dirty yellow 
color. sometimes 


slight evidence of disintegration. 


These clinkers showed 
Secondly, 
it was further noted that other kilns burning 
mixtures containing exactly the same chem- 
ical balance as those mentioned in the first 
instance were quite black all through and 
apparently possessed the 


same degree of 


SUMMARY OF THE PHYSICAL 
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Fineness 200-mesh after 12 min. grinding...... 
Tensile strength, lb. per sq. in., 1 part cement 
to 3 parts sand: 
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hardness. The clinkers quite generally re- 
tained their original color when quenched 
with water. There was a marked difference 
in the color of the two cements produced 
from these clinkers. The first had a distinct 
yellow tinge, while the second had a blue- 
gray color. 


Causes of Different Colored Clinker 

In order to determine the cause of this, a 
sample of the clinkers containing the brown 
centers was obtained. This was divided into 
three parts after the manner of “All Gaul”! 
Ifor the sake of convenience these were des- 
ignated A, B, and C. Sample A was crushed 
and without further treatment was con- 
signed to a laboratory ball mill and ground 
for 12 minutes. The cement produced by this 
grinding had a yellow color. Sample B was 
crushed and heated for 1 hour in a muffle 
electric temperature of 1800 
After being cooled this sample was 
eround for 12 minutes in the ball mill. The 
cement produced from this sample was blue- 


furnace at a 
deg. F. 


eray! Sample C was then crushed and placed 
in a crucible. It was then sealed from the 
air by a layer of cement and charcoal. It 
was heated for 1 
for 12 The yellow color 
was very evident in this sample. In Sample B 
the yellow color had disappeared during the 
heating while exposed to air. A 


also hour, cooled, and 


ground minutes. 


summary 
of the physical tests made on the cement 
produced from these samples subsequent to 
the addition of sufficient calcium sulphate to 
bring the per cent of sulphur trioxide in 
each to 1.50, is shown in the table at the 
foot of the page. 

As far as we could see Sample B had cer- 
tain definite physical characteristics which 
differed from those in Samples A and C. It 
was reasonable to believe that the total time 
required for setting was less by about 15%. 
It was possible, though, that this condition 
had been brought about by the greater fine- 


ness of Sample B. But since they had been 


TESTS ON CLINKER SAMPLES 


Sample A Sample B Sample C 
3 hr. 3 hr. 30 min. 3 hr. 45 min. 
6 hr. 10 min. 5 hr. 30 min. 6 hr. 45 min. 
84.12 87.12 83.40 
86 97 80 
188 202 172 
270 275 245 
395 407 367 
O.K. O.K. OX. 
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ground under conditions as near similar as 
it was possible to make them, then the only 
deduction possible was that Sample B was 
easier ground. This in spite of the fact that 
all three samples had been extracted from 
the kiln in one portion. In the laboratory 
the only difference in treatment lay in the 
fact that air had been allowed to come in 
contact with the sample had a high tem- 
perature, but still at a temperature insuffi- 
cient to fuse the clinker or change its phys- 
ical characteristics to any normal degree. 

Enough had been determined to convince 
us that further investigation might bear fruit. 
It was therefore assumed without any fur- 
ther basis except to furnish a hypothetical 
starting point, that this brown color was due 
to the lack of oxygen in the kiln at some 
point. We could offer no further explana- 
tion for the fact that the clinkers were black 
on the outside except that this was caused 
by a belated oxidized condition under cir- 
cumstances which did not permit penetra- 
tion of the mass beyond a depth of 1/64 of 
an inch. 


Experiments Under Actual Operating 
Conditions 


A kiln was then selected which was pro- 
ducing clinkers of the brown center type. 
It was decided then to adjust the air sup- 
ply on this kiln until a flame possessing 
strictly oxidizing properties was obtained, 
without regard for the efficiency of combus- 
tion further than the production of well- 
burned clinker. In order to eliminate all 
possible chances of contamination of clinker 
by fuel or fuel ash, natural gas was used 
for burning on a kiln 11 ft. 3 in. in diam- 
eter by 240 ft. in length. The following 
starting conditions were recorded: 


TEST No. 1 

Kiln speed—1 r.p.m. 

Feed rate—72 bbl. per hour. 

Temperature of air in burner pipe— 

300 deg. F. 

Air volume—20,350 cu. ft. per min. 

Gas volume—1883 cu. ft. per min. at 60 
deg. F. 

Per cent total air required for combustion 
put through burner pipe—81.6%. 

Velocity at burner tip—6500 ft. per min. 

Stack temperature—1100 deg. F. 

Fuel efficiency—1570 cu. ft. of gas per bbl. 
of clinker. 

Products of combustion—Carbon dioxide, 
21%; oxygen, 0.75%; carbon monoxide, 
0.0%. 

Amount of air revealed by stack gas as in 
relation to amount required—103.8%. 

Color of clinker—Fine black sparkling ex- 
terior with hard brown centers. 





Here indeed was a puzzle. We had a pre- 
ponderance of air over that required to effi- 
ciently burn all fuel with an oxidizing flame, 
but still we had a color condition that we 
had agreed to attribute to a reducing condi- 
tion. We were then either wrong is our 
hypotheses, or the air and fuel were im- 
properly mixed. Accordingly, we attempted 
without regard for fuel efficiency to drive 
the amount of air to such proportions that 
everywhere in the kiln would there be a pre- 
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ponderance of oxygen. This we accomplished 
under the following conditions: 


TEST No. 2 


Kiln speed—l1 r.p.m. 

Air temperature in burner—394 deg. F. 

Air volume in burner—23,991 cu. ft. per min. 
Gas volume in burner—1800 cu. ft. per min. 


at 60 deg. F. 


Portion of air required for combustion put 
through burner—79.6%. 

Velocity of air supply—6900 ft. per min. 

Stack temperature—1100 deg. F. 

Products of combustion—Carbon dioxide, 
16% ; oxygen, 4% ; carbon monoxide, 1%. 

Per cent of air necessary for complete com- 
bustion as revealed by stack gas—118.9%, 

Color of clinker—Black throughout, excel- 
lent texture, did not turn yellow when 
quenched with water. 


Further tests showed this clinker to be 
easier grinding. However, the firing condi- 
tions of this test were wasteful to the ex- 
treme, and immediate steps were taken to 
correct this. It was evident that the neces- 
sity for such a preponderance of air over the 
amount actually required for combustion 
must be due to poor mixing of the fuel and 
its air supply. Evidently there existed zones 
in the kiln that possessed a large surplus of 





air, and vice versa. Thereupon cross-sectional 
analyses were made on the burner pipe at a 
point after the air had been introduced into 
the mixing chamber. A stratified condition 
was found in the burner with at least 80% 
of all the gas flowing in the upper one-third 
of the burner pipe, while there was none at 
all in the bottom half. This explained the 
conditions noted in the clinker formation. 
Clearly the heavily laden gas stream flowing 
along the top had been projected farther into 
the kiln. This in striking the clinker at the 
point of fusion carried on the work under 
reducing conditions. It is probable that all 
clinker at this point was of a yellow color 
inside and out, though thoroughly burned. 
Later, as it progressed down the kiln it came 
in contact with that portion of the burner 
stream carrying a surplus of oxygen, and 
the result was a coat of oxidized clinker on 
the outside. 

Following this discovery a move was made 
to mix the fuel thoroughly in the burner to 
ascertain whether it was possible to produce 
the complete oxidation of clinker under 
more efficient conditions. The first step taken 
in this direction was more successful, and 
the result is given in the following test, 
although in successive steps the condition 
was remedied until it was possible to pro- 
duce the result wanted with just exactly the 
correct amount of air necessary for complete 
combustion : 

TEST No. 3 
Kiln speed—l1 r.p.m. 
Air temperature in burner—430 deg. F. 
Air volume in burner—21,860 cu. ft. per min. 
Total air by stack gas analyses—34,600 cu. ft. 
per min. 
Gas volume—1917 cu. ft. per min. at 60 
deg. F. 
Feed rate—78 bbl. per hour. 


Per cent of required air put through burner 
—70.25%. 
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Fuel efficiency—1470 cu. ft. of gas per bbl. 
of clinker. 

Products of combustion—Carbon dioxide, 
21%; oxygen, 2%; carbon monoxide, 
0.0%. 

Total air as revealed by stack gases in rela- 
tion to total air required—111.5%. 

Color of clinker—The clinker produced by 
this test was black throughout and of 
finest quality. 

It was also found that this clinker could 
be turned brown or black at will by manipu- 
lation of the air supply. Following are some 
tests taken upon both types of clinkers under 
actual operating conditions : 

Tensile strength, 1 cement : 3 standard 
sand per sq. in. Test covers approximately 
100,000 bbl. of cement in each case, ground 
from 81% to 83% through 200-mesh. 


Cement made with reducing flame: 


). ek 241 Ib. per sq. in. 

At 28 days......................355 Ib. per sq. in. 

At 90 days. 358 Ib. per sq. in. 
Cement made by oxidizing flame: 

At 7 days......................325 Ib. per sq. in. 

Ait 2 GAGS coins ex 453 lb. per sq. in. 

Pit DO GAG es 495 lb. per sq. in. 


To further check these findings, tests were 
made using oil and coal for fuel. It was 
found that all the conditions made herein 
could be reproduced making due allowance 
for ash contamination. The cement used in 
these tests carried a high iron content of 
about 4.5%, and it is agreed that these 
things might be more easily noted in a ce- 
ment of this character than in one somewhat 
lower in iron. No effort was made by lab- 
oratory methods to determine the exact state 
of the iron in the two clinkers. It was satis- 
factorily demonstrated that the amount of 
air and the method of mixing this air with 
the fuel did have a marked effect on the 
resulting material regardless of the degree of 
burning. 

Summing up, it would seem that an im- 
provement in color, strength and grindability 
is accomplished by the use of a flame oxidiz- 
ing in character. By this is meant that the 
flame must be evenly oxidizing throughout 
all burning points in the kiln. To have a 
good stack gas analysis is by no means proof 
that an oxidizing condition exists in the kiln. 


Analyses of West Virginia Coals 
ECHNICAL PAPER No. 405, published 
by the United States Bureau of Mines, 

is a compilation of analyses of coals from 

the various coal mines of West Virginia. 

The publishers hope to increase the efficiency 

of coal fuels as a result of these analyses. 

Heretofore the Department of Commerce 
has published all analyses of coals in large 
bulletins which covered the coal industry of 
the United States and Alaska. When in- 
quiries came to the Department for data re- 
garding a specific coal it was customary to 
send one of these large bulletins. To prevent 
this waste of printed matter, Scott Turner, 
director of the Bureau, has had this in- 
expensive booklet, dealing with the composi- 
tion of coal in this one state, published. This 
practice will be followed in later publications. 
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Portland 


ement Clinker: 


Fundamental Data—An Article in 
‘Industrial and Engineering Chemistry” 


ROGRESS has been made in fuel econ- 

omy in burning portland cement clinker 
in the direction of recovering heat from the 
stack gases by use of waste-heat boilers; but 
in late years there has been little advance in 
reducing the consumption of fuel in the kiln 
itself. It the dry 
process clinker can be burned with from 40% 
to 50% used in present 
practice, and that a fuel saving of this mag 


can be shown that in 


less fuel than is 
nitude in the burning process itself is far 
preferable to the recovery of heat from the 
stack gases of an inefficient kiln. 

It can be further shown that in properly 
designed apparatus using the dry process a 
barrel of clinker can be burned with about 
600,000 B.t.u. less than in an equally efficient 
apparatus using the wet process. When such 
efficient apparatus has been adopted, the dry 
process will possess this constant advantage 
over the wet process, and it is believed that 
this advantage, when combined with modern 
dry-process grinding and sampling equip 
ment, will establish a definite economic su- 
periority of the dry process. 

In attacking the problem of obtaining the 
maximum practical fuel economy in burning 
clinker, it is first desirable to visualize an 
“ideal apparatus” and to calculate the fuel 
economy for such an apparatus, based upon 
the latest available fundamental data. An 
investigation of the ideal apparatus will by 
comparison serve to emphasize the weak ele- 
inents of present-day apparatus and to point 
out the direction for improvement. Such an 
ideal fuel has been sometimes 
called the theoretical fuel economy and sev- 
eral approximate methods have been sug- 
gested for its calculation, none of which ap- 


economy 


pear to be rigorously correct, nor are they 
based upon the most acceptable fundamental 
data. 

The present paper is concerned with the 
fundamentals of clinker-burning and presents 
what is believed to be a rigorously correct 
method for calculating the ideal fuel econ- 
omy. Later publications 
methods for calculating 
cient practical apparatus. 

Next to labor the fuel for burning clinker 
3 the largest single item of cost in the man- 
uiacture of portland cement. With reference 


will be devoted to 
the design of effi- 


*Reprinted from the November, 1928, issue of 
Industrial and Engineering Chemistry, by courtesy 
of the publishers—The American Chemical Society. 


By Robert D. Pike 


Pike and West, Engineers, Emeryville, Calif. 


to actual consumption of fuel per barrel of 
clinker in American practice, we quote irom 
certain unpublished sources : 

There are length 
One large 


232 it. 


very few kilns over 175 ft. in 
in America operating on the dry process. 
has one kiln 10 ft. 


company in diameter by 





frees present-day rotary kiln for 
burning portland cement clinker 
by the dry process has a thermal 
efficiency of 25%, but efficiencies 
twice as high as this should be ob- 
tainable. It is more logical to 
strive for the ultimate possible 
thermal efficiency than to accept 
low efficiencies and to recover heat 
from the stack gases by use of 
waste-heat boilers. An_ efficient 
kiln using the dry process would 
consume about 600,000 B.t.u. per 
barrel of clinker less than the most 
efficient kiln using the wet process. 
This fact, combined with recent 
developments in dry grinding and 
sampling equipment, should give 
preference in future developments 
to the dry process. Before propos- 
ing rational methods for increasing 
the thermal efficiency of rotary 
kilns, it is necessary to investigate 
the fundamentals underlying the 
process for burning clinker. This 
ts done by first stating and analyz- 
ing the heat balance of actual rota- 
ries and then by developing through 
analytical methods the heat bal- 
ance of the ideal apparatus. The 
comparison of the actual with the 
ideal points out the path of prog- 
ress in increasing the thermal eff- 
ciency of the process. 











in length. They also have a number of kilns 12 ft. 
in diameter and approximately the same length, all 
using the dry process, but unfortunately operating 
data such as fuel consumption and output are not 
available. 

In one dry process plant where the kilns measure 
10x164 ft. the average B.t.u. required per barrel of 
clinker is 1,460,000. In plant operating 
under similar conditions, except that the kilns meas- 
ure 10x175 ft., 1,240,000 
barrel of clinker. 


another 


3.t.u.’s are consumed per 


In wet kilns of 10x240 ft. 
shale, the average 
clinker burned is 1,560,000. 


process using lime- 


stone and barrel of 
On the other hand, in 
one of the most modern kiln installations using wet 
process with 33% water in the slurry and the kilns 
10x9x250 ft. the average rumber of 
3.t.u.’s required is 1,365,000. In the latter kilns 
the actual burning surface is exactly 235 ft., the 
last 15 ft. being used as a cooler to convey the 
thoroughly burned clinker to the discharge end of 
the kiln. 


The actual costs per barrel, with coal and 


B.t.u. per 


measuring 





oil fuels at different prices, are given in 
Table I. The barrel of cement weighs 376 
lb., including gypsum, and the barrel of 
clinker, before adding 


365 Ib. 
If $4.00 per ton is taken as an average of 
the cost of finished coal of 13,000 B.t.u. per 


gypsum, is taken as 


Ib. at the kiln in American plants and 150,- 
006,000 bbl. as the annual production of ce- 
ment, the annual fuel bill is something in 
excess of $30,000,000. 

A flank attack, as it were, has been made 
on the cost of fuel in cement-burning by use 
of waste-heat boilers, in itself an admission 
of the thermal inefficiency of the 
kiln. No will be made 
analyze this practice in detail. 
that been in- 
stalled in many cement plants and some rec- 


rotary 
attempt here to 
Suffice it to 
say waste-heat boilers have 
ords on their design and performance may 
be found in the literature.** 

Note—There are no direct data available on cost 
of coal at cement plants, but Murray, U. S. Geol. 
Survey, Professional Paper 123 (1921), makes the 


following statement: “The cost of coal per short 
ton ranged from $2.79 at the Wilkes-Barre load 
center to $8.75 at the Lowell load center. The 


average cost for the zone was $5.35.” In view of 


this, the writer’s estimate of $4.00 per ton is prob- 


ably an underestimate. 


TABLE I—COST OF FUEL ONLY 
(1,400,000 B.t.u. required per bb!.; coal of 13,000 
3.t.u. per Ib.; oil of 19,000 B.t.u. per Ib. ; 
weight of 7.9 Ib. per gal.) 


Cost of finished Cost per Corresponding cost 
coal at kiln, barrel of of oil at kiln 
per ton (2000 Ib.) clinker per bbl. (42 gal.) 

$1.00 $0.0538 $0.244 

2.00 0.1076 0.488 

3.00 0.1614 0.732 

4.00 0.2152 0.976 

5.00 0.2690 1.22 

6.00 0.3228 1.46 

7.00 0.3766 1.73 

8.00 0.4304 1.95 


about 360 Ibs. of 
100 deg. F. 
superheat can be developed from feed water 
at 200 deg. F. per barrel of clinker. If this 
steam is delivered to a turbine plant, which 
consumes 17.5 Ib. of steam per kw.-hour at 
the switch board, the power yield will be 
about 20 kw.-hours per barrel of clinker. 
About 18 kw.-hours are required per barrel 
in dry-process plants. 


kilns 


steam at 200 lb. pressure and 


In dry-process 


These are the facts 
which underlie the guarantees of waste-heat 
boiler manufacturers to furnish all of the 


steam required for generating power in dry- 


process cement plants, if used for grinding 


2Bavlor, Trans. Am. Inst. Chem. 
(1917). 

%Anon., “Waste Heat 
Moor System,” 1920. 


Eng., 10, 209 


Edge 


Recovery by the 








when produced. Of course, waste heat can- 
not be stored up like coal in a bin, or oil in 
a tank, and if the cement manufacturer 
wants to put clinker into storage and grind 
it later, he will have to pay for the neces- 
sary power, either by firing fuel under the 
boilers or by firing the boilers with excess 
fuel in the kiln. 

To effect fuel the waste-heat 
steam must be used as produced and the 
clinker ground as made; but, granting this 
ideal condition, the real saving in fuel ef- 


economy 


fected by the waste-heat boiler is that fuel 
which would otherwise be burned in the 
boiler of a modern power plant to produce 
the same amount of power. 

Large modern steam-power plants operat- 
ing at most economic load deliver a kw.-hour 
for 1.332 lb. of coal of 13,500 B.t.u. per tb.,* 
or for 18,000 B.t.u. The operation of the 
Lakeside Station’ records an important ad- 
vance in fuel economy in power generation. 
At most economical loading this station pro- 
duces 1 kw.-hour for 15,800 B.t.u.’s and, ac- 
cording to the author, any pulverized-fuel 


station with usual equipment should give 
this economy. 
However, the results quoted by Wey- 


mouth® very closely parallel conditions ex- 
isting in a cement plant in respect to the 
load factor and the size of power unit. AIl- 
though the plants mentioned by Weymouth 
are oil-fired, the results are directly com- 
parable with coal-fired plants because the 
boiler efficiencies should be much the same. 
The results indicate the delivery of 1 kw.- 
hour for about 1.4 lb. of 18,500 
Pe titk kw.-hour. Eighteen kw.-hours 
would therefore require 26 lb. of coal of 
13,000 B.t.u., which is the saving effected 


coal or 
per 


by waste-heat boilers when operating under 
ideal conditions of balanced operation with 
100% load factor. 


But under actual operating conditions the 
waste-heat boiler cannot be expected to do 
so well as this. To get the actual economic 
saving there are items of excess labor and 
excess investment, as compared with ordi- 
nary power plants, to be taken into account, 
as well as the departure from 100% load- 
factor conditions in practice. However, 
omitting these details, we will not be far 
wrong in stating that the saving effected by 
waste-heat boilers is about 20 Ib. per bbl. 

‘Hopping, Mech. Eng., 43, 790 (1921). 

‘Drewry, /bid., 47, 811 (1925). 

"Ibid., 41, 523 (1919). 

TABLE II- 


TYPICAL HEAT 


3ALANCE OF DRY-PROCESS ROTARY KILN 
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of cement, corresponding to 4c. per bbl. when 
finished coal is worth $4 per ton at the kiln. 

It seems almost self-evident that, if a fuel- 
fired apparatus is inefficient, the first thing 
to do is to study that apparatus to see if it 
cannot be improved so as to use less fuel 
and cost less to operate. It may be that the 
answer will be in the negative, and if so, 
then and then only, waste-heat boilers should 
be given serious consideration upon their 
own merits. In carrying out such a study 
it is first necessary to investigate the funda- 
mentals of the problem with a view to estab- 
lishing the limiting or ideal fuel economy. 

The power-plant engineer who is accus- 
tomed to code tests of boilers, engines, etc., 
from which highly accurate heat balances 
are constructed and carefully considered 
statements of efficiency are made, will be 
disappointed if he expects any comparable 
data on the rotary kiln. A few articles in 
478 but 
none of these are complete or up to date, 


the literature have come to notice, 


and several of them contain statements which 
are now known to be highly inaccurate. 
Accurate heat balances of modern rotary 
kilns using both dry and wet processes are 
much to be desired. 

The writer has made many observations 
of the rotary kiln, and on one occasion ran 
an organized test of 125-ft. 
kilns burning dead-burned magnesite for the 
Northwest Magnesite Co., at Chewelah, 
Wash. It had been planned to publish the 
results of this test, but the project for pub- 
lication was 


heat-balance 


abandoned because no means 
weighing the coal fed to the 
kilns, and the the 
supplied, indirectly from 
measurement and analysis of gases passing 


existed for 
separate calculation of 
quantity made 
up the stack, was so different from the gen- 
eral plant average, in spite of every precau- 
tion for accuracy, that their value was doubt- 
ful. Nevertheless, some methods were de- 
veloped and conclusions reached which were 
of value, and which are applicable and valid 
to the closely similar operation of burning 
portland cement clinker. 


Heat Balance of the Dry-Process 
Rotary Kiln 


Table II is presented as a typical heat 


balance, under conditions described below, 


*Eckel, “Cements, Limes and Plaster,’”’ p. 437, 
John Wiley & Sons, 1922. 


SMeade, “Portland Cement,” p. 175, Chemical 


Publishing Co., 1911; Soper, Trans. Soc. Mech. 
Eng., 32, 1563 (1910); Richards, J. Am. Chem. 
Soc., 26, 81 (1904); Dorman, Tonind.-Ztg., 58, 405 
(1914). 


7 FT. 6 IN. BY. 
OF 365 LB. 





45 FT. (LOWER END) BY 7 FT. BY 80 FT. PER BBL. 
OF CLINKER. OUTPUT 500 BBL. DAILY 
No Item Debit Credit 
3.t.u. 3.teu. Per cent 
1. Heat in fuel, 10.5 gal. oil per bbl. 1,575,000 
2. Heat of formation of silicates, 153 B.t.u. per Ib. 55,800 e me 
3. Sensible heat in stack gases at 1800 deg. F., m.s.h.=0.27 756,000 46.3 
4. Latent heat in same ; : 82,900 5.1 
5. Heat for calcining lime rock dehydrating clay, 1080 B.t.u./Ib. 394,000 24.1 
6. Heat for evaporating water of raw mix 3,100 0.2 
7. Sensible heat of clinker at 2250 deg. F., m.s.h.=0.245 196,000 12.0 
%. Heat lost with dust aie : , 40,900 2.4 
9. Losses by radiation, convection and conduction from outside 
shell 157,900* 9.9 
1,630,800 1,630,800 100.0 


“Corresponds to loss of 1165 B.t.u. per hour from 2824 sq. ft. 


of shell proper. 
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of a dry-process rotary kiln 125 ft. long, 
and having a 6-ft. bore throughout inside 
the brick. The kiln is not supplied with a 
rotary cooler, and air for combustion enters 
at .he temperature of the kiln room. This is 
not what is known as a modern rotary kiln, 
but the difference in fuel economy is small. 

The apparatus covered by the heat bal- 
ance is the entire shell of the rotary kiln 
from a point just inside its upper mouth 
and through and including its lower end 
and the outside surface of the firing hood. 
The degree of accuracy which may be rea- 
sonably assigned to the several items may 
be gathered from the following discussion : 

(1) FUEL CONSUMPTION—This has 
never been checked closely, but is a fair 
average value. The average value of 150,000 
B.t.u. has been assigned to the gallon of 
oil. The total value is probably accurate to 
within 5%. 


why oil fuel should be either more or less 


There seems to be no reason 
efficient than a good grade of coal, if we 
except a greater amount of latent heat in 
than from 
coal; which, however, is not an important 
item. 


gases of combustion from oil 


(2) HEAT OF FORMATION OF 
SILICATES—A brief review of the data 
has been published.° The data of Nacken 


thus far 
available and have been used in this paper. 


are apparently the most reliable 
A net figure is employed, which is the ex- 
othermic 180 
B.t.u. per Ib. less the estimated heat of par- 
tial fusion, assuming that 15% of the clinker 
is fused”’—namely, 27 B.t.u. per lb. This net 


heat of formation—namely, 


heat of formation is 153 B.t.u. per Ib. of 
clinker—a figure than that 
quoted by earlier authorities. It might be 
argued that the latent heat of partial fusion 
would be returned by the solidification of 
the clinker in the lower part of the kiln, 
but this would. be the case only if the clinker 
solidified the crystal 
which it existed before melting. 


much lower 


form in 
That this 
would occur during the short time of resi- 


into same 


dence in the kiln below the clinkering zone 
is doubtful, and it seems more likely that 
the the which had been 
melted would leave the kiln in the form of 


part of clinker 
glass. From this assumption it follows that 
none of the latent heat of fusion will be re- 
turned and this quantity is therefore to be 
deducted from the exothermic heat. 

The amount of heat that is assigned to the 
exothermic these 


reactions by considera- 


tions is very small. The heat, as given, is 
referred to both products and reactants at 
room temperature, and because the specific 
heat of the reactants is probably a little 
greater than that of the products, the actual 
heat which is liberated at furnace tempera- 
ture is somewhat 


greater. However, this is 


still a relatively small amount and derives 


its importance in considering the heat-trans- 


"Concrete, 24, 116 (1924); Nacken, Zement, 11 
245. 257 (1922); C. A.. 17, 1700 (1923). 


0P, H. Bates in private communication states 
that 15% is probably a maximum allowance for 
fusion 
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fer relations involved because it becomes 
available at a high temperature. 

(3) SENSIBLE HEAT IN STACK 
GASES—A_ thermocouple within 
the upper mouth of the kiln shows apparent 
1400 deg. to 1500 deg. F. 


however, serves merely as a 


inserted 


temperature of 
This reading, 
starting point for obtaining the true tem- 
perature, 
tion. 


because of the correction for radia- 
“seen” 
by the thermocouple are cooled by contact 


The walls of the kiln which are 


with the incoming raw mix and are there- 
fore cooler than the gas which passes out 
of the kiln. 

thermocouple, 


The gas transfers heat to the 
which raises its temperature, 
but the couple loses heat by radiation to the 
cooler walls. The actual reading of the 
thermocouple is the result of two opposing 
influences: (1) the effect of the 
which tends to maintain the couple at 
the true temperature of the gas; and (2) 
the radiation of heat from the couple to the 
walls, which tends to make the temperature 
of the couple less than that of the gas. The 


actual reading of 


heating 
gas, 


the couple is an equilib- 


rium condition which has only an indirect 
relation to the true temperature of the gas. 
The differences between the true gas tem- 


perature and the reading of the couple, un- 
der the conditions upper 
mouth of the kiln, are so great as to invali- 
date the accuracy of any 


existing in the 


heat balance in 
which the indicated temperature is taken as 
the true temperature. 
correction 


The magnitude of the 
very rapidly with in- 
crease of temperature and with temperature 
differences between the couple and the walls. 

Kreisinger and Barkley" have developed a 
method for measuring the radiation correc- 
tion by 


increases 


use of simultaneous readings taken 
with couples of different size from extremely 
small to large 


radiation 


commercial 
correction 


couples. The 
reduces rapidly with 
very small couples, and with an ideal couple 
of no dimension it would be zero. The 
method is to plot the readings of the couples 
against the diameter of the couple head and 
then, by means of the mathematical equa- 
tion of the line so obtained, 
to zero size of couple. The writer, in con- 
junction with George H. West, has applied 
this method to measuring the temperature 
of gases in the regenerator of glass tank 
furnaces. In general, the corrections are 
very large and under conditions approximat- 
ing those existing in the upper end of the 
rotary kiln the reading of the thermocouple 
would be 400 deg. to 500 deg. F. too low. 
Therefore 1800 deg. F. has been adopted as 
the temperature of the stack gases, which is 
probably accurate within + 5%. Incidentally, 
the application of this correction rational- 
izes the heat balance and permits a reason- 
able interpretation of the heat losses through 
the shell. If the observed temperature of the 
exit gas had been taken as the true tempera- 
ture, a large unaccounted-for balance would 
have existed on the credit side which has 
ordinarily been grouped in heat balances with 


to extrapolate 


41Bur. Mines, Bull. 145. 
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the losses through the shell, making these 
much larger than could be accounted for on 
the basis of actual measurement of the tem- 
perature of the outside surface of the shell. 

More recently Haslam and Chappel” have 
published a review of this subject which con- 
tains a description of the new method. The 
results of Figure III, of their paper, roughly 
substantiate the above estimate of a correc- 
tion of 400 deg. to 500 deg. F. in the upper 
end of the rotary; as also do the data in 
Table IX, considering that the mass velocity 
in the cement kiln is about 0.3 lb. per sec. 
per sq. ft. The high temperature level of 
the gases being measured, the large size of 
the sheathed commercial couples which are 
employed, and the fact that the brick sur- 
faces are being continually swept by cold 
raw mix present all of the conditions which 
cause a large discrepancy 
ings. 

It is believed that the high gas-velocity 
couple described by Haslam and Chappell 
presents the best method for obtaining true 
gas temperature in the 


from true read- 


upper end of a 
rotary kiln, but lacking such determinations, 
the correction noted above is the best that 
can be assigned in light of present knowl- 
edge. 
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Oz = 0.2111 + 0.0000087 t 
Nz = 0.2411 + 0.0000099 t 
Air = 0.235 + 0.0000089 t 
CO2 = 0.1975 + 0.0000388 t — 0.0000000043 t? 


H2O = 0.4701 — 0.00001 18 t + 0.0000000127 t? 


Specific heat in B.t.u. per lb. per deg. F.; 
t in deg. F. 


In considering the mean specific heat of the 
gases within the furnace, the mean specific 
heat of the above gases between 2500 deg. 
and 1800 deg. F. is about 0.30, and this is 
the figure used later on for the mean specific 
heat of the gases within the furnace. 

(4) LATENT HEAT IN STACK 
GASES—In calculating this quantity, the 
total heat of the steam at the given partial 
pressure is used. Fuel oil of the following 
analysis is assumed: C, 84.03; He, 11.56; S, 
1.16; Ne, 2.80; O., 0.45%. 

(5) and (6) HEAT FOR CALCINING 
LIME ROCK AND DEHYDRATING 
CLAY; AND FOR EVAPORATING 
WATER OF RAW MIX—Column (1) 


taken as the analysis of the clinker. 





100.00 








100.00 
But the clinker upon leav- 
ing the kiln may be assumed 





‘ C Kiln Shell 





Fig. 1. Asbestos protector for applying 
thermocouple to kiln surface 


The surplus air is 15%, and the consti- 
tuents of the gas in pounds corresponding 
to 1 lb. of fuel burned are as follows: 























Pounds 
OS CCR, |. Sepa eens 3.08 
COs from mix 2.43 
1.04 
0.48 
12.27 
Total 19.30 
Total same per pound of clinker... 4.38 Ib. 


Note—With proper burners it is possible to burn 
fuel in cement clinker with practically theoretical 
air and with less than 1% of carbon monoxide, and 
the correction to be applied on account of the use 
of less than 15% surplus air may be calculated. 
This applies to both pulverized coal and oil fuels. 


It is assumed that no carbon monoxide 
present in the exit gases. 

The mean specific heat of these gases at 
1800 deg. F. is about 0.27, and this is used 
through these calculations as the mean spe- 
cific heat of the stack gases. 


Note—Values of mean specific heats of gases at 
constant pressure are taken from Kuzell and Wig- 
ton, Trans. Am. Inst. Mining Eng., 49, 774 (1914), 
and are as follows: 
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‘Haslam and Chappell, Tech., 


60, No. 81 (May, 1925) 





—— 22 Gage Chromel-Alumel Couple 


The 
actual analysis given in col- 
umn (1) is calculated to an 
ignition-loss-free basis in col- 
umn (2). 


to have no ignition loss. 


Assume that all of lime in 
clinker comes from 
all of 
from magnesium carbonate: 


To produce 0.6572 Ib. 
1.174 lb. CaCOs 


To produce 0.0208 Ib. MgO requires 
0.044 lb. MgCOs 


The ignition loss of this raw mix has been 
found to be 35.6%. Assume that the “clay 
substance” contains 20% AlO;. The weight 
of clay substance is then °/,.. = 0.396 Ib. 
The total weight of raw mix is 1.174+ 
0.044 + 0.396 = 1.614, of which °°/,.64 X 
100 = 24.5% is “clay substance.” Let X = 
loss on ignition of the clay. Then 


0.6572 + 0.0208 +- 0.396(1 — X) 


calcium 


carbonate, magnesia 


CaO requires 


= 0.644 





1.614 
Solving, X = 0.0884. The ignition loss of 
the clay is therefore 8.84%. Navias” gives 
data which can be used to pros a fair ap- 
proximation of the heat employed in dehy- 
drating the clay substance. The average clay 
which he tested had an ignition loss of 
13.3%. We will assume, therefore, that the 
heats of decomposition taken from this table 
are to be multiplied by the ratio **/,s.s to fit 
the case of the clay used in this mix. We 
are, furthermore, interested only in data up 
to 900 deg. C. because that is about the 
temperature of calcination and beyond this 
point the clinkering zone is nominally en- 


137, Am. Ceram. Soc., 6, 1268 (1923). 
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tered. The mean specific heat of clay, 25 deg. 
to 900 deg. C., may be taken as 0.237 (red 
clay, Navias).” The total apparent specific 
heat over the range 25 deg. to 900 deg. C. 
in heating up is 0.597 calorie per gram. The 
net heat of decomposition is therefore 
8.8 
(0.597 — 0.237) & 875 & 1.8 * —— = 375 
13.3 

B.t.u. per Ib. of air-dried clay. To each 
pound of clinker there is, in the raw mix, 
0.396 lb. of air-dried clay substance. The 
heat of decomposition of the clay substance 
per pound of clinker is therefore 0.396 X 
375 = 149 B.t.u. per Ib. of clinker. It should 
be noted that practically all of this decompo- 
sition takes places in the heating zone in a 
range of 25 deg. to 900 deg. C. Only one 
clay of those tested by Navias showed de- 
composition at temperatures over 900 deg. C. 

Cohn gives the total heat of dehydration 
of 100% pure clay substance at 94 calories 
per gram as 169 B.t.u. per lb. Defining 
pure clay substance as the compound Al,O;: 
2Si0z:3H:O, this would correspond to about 
77 Bt.u. per Ib., or less than one-quarter 
of the value found by Navias, and corre- 
sponding to 30 B.t.u. per lb. of clinker. If 
the value given by Richards” for heat of 
dehydration of the compound AlOs;:2SiOz2: 
3H:O is used, a figure of 41 B.t.u. per Ib. 
of clinker is obtained by assuming that all 
the alumina in the raw mix occurs in the 
form of this compound. Again Mellor and 
Holdcroft” determined, by indirect methods, 
a value only about one-half as great as that 
used by Cohn. 

These authorities all agree that dehydra- 
tion occurs below 900 deg. C., but are in 
seemingly hopeless disagreement as to the 
amount of heat required. Let us examine in 
more detail the work of Cohn and Navias. 
The former employed the indirect method of 
heat input-time curves in a furnace contain- 
ing the specimen; the latter used a direct 
calorimetric determination of the heat ab- 
sorbed on heating up and the heat liberated 
on cooling. The value of 94 calories per 
gram for pure clay given by Cohn is calcu- 
lated graphically from the heat input-time 
curve. On the other hand, according to him, 
1 gram of Zettlitz kaolin, on being heated 
from 20 deg. to 900 deg. C., absorbed 386 
calories, showing an apparent mean specific 
heat of 0.495. Taking the true mean specific 
heat over this range as 0.237 gives the endo- 
thermic heat (0.495 — 0.237) « 880 — 227 
calories per gram of pure clay substance. 
This last figure seems to present a more 
rational interpretation of his data. The clays 
tested by Navias showed an apparent mean 
specific heat of 0.597 over the range 25 deg. 
to 900 deg. C. This shows an endothermic 
heat (0.597 — 0.237) & 875 =: calories 
per gram. It is thus seen that, if the data 
of Cohn and Navias are compared on an 

‘Ibid., 1, 478 (1924). 


“Me 9 al Calculations,” p. 291, McGraw- 
Hil Book Co., 191 


' arene rapt Soc. (England), 10, 94 (1910- 
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equal basis, the discrepancy is not so great. 
Because of the direct method employed, the 
data of Navias seem the more credible and 
will be used in calculations. 

The heat of decomposition of the raw mix 
is made up as follows: 


B.t.u. 
Heat of calcination, 0.6572 Ib. CaO?*................ 900 
Heat of calcination, 0.0208 lb. MgO*.............. 26 
Heat of dehydration of clay. .................<-cc.cecsecose 149 


Total heat for calcination and dehydration 
TOE TA CH pacicctestniciscimnecoe idicpatitotageidaiion 1075 


Each pound of clinker will require (omit- 
ting dust loss) 1.552 lb. raw mix, and this 
will contain about 0.3% of water, which 
must be evaporated in the preheating zone of 
the dry-process kiln. 


B.t.u. 
Heat for evaporating 0.0046 Ib. water per 
Ib. clinker ... 
Total heat required “for. ‘calcination, “dehy- 
dration, and evaporation in dry process 
(assuming no dust loss) .0............-.se-ceeeeeees 1080 
B.t.u. per 
Ib. clinker 


(1) SENSIBLE HEAT IN CLINKER 
—A new method has been devised for deter- 
mining the temperature of the clinker leaving 
the kiln. The chute is covered with a plate 
and a pile of clinker allowed to accumulate 
until the top of the pile is only a few inches 
below the lip of the kiln. A hot wire optical 
pyrometer is then sighted on the peak of this 
pile, giving the temperature of the clinker 
which was observed to be 2200 deg. F.; 50 
deg. F. is added to allow for emissivity cor- 
rection.” 

Accurate unpublished determinations of 
the mean or interval specific heat have been 
made. The following equation gives the 
value for mean specific heat as a function 
of temperature: 

M.s.h. clinker = 0.1754 + 139144 « 10-° 

-125 & 10° # + 4685 x 10-* #° 

¢t = temperature in deg. C. 

The figure for heat content of the clinker 
may be considered accurate within 5%. 

Although not appearing in the heat bal- 
ance, it is important to determine the mean 
specific heat of the raw mix from atmos- 
pheric temperature to the temperature of cal- 
cination, which for this purpose can be 
placed at 900 deg. C. (1652 deg. F.) (for 
more accurate estimate see later). For this 
purpose we may consider the raw mix as 
being composed of 75% lime rock and 25% 

17 tackstrom, J J. Am. Chem. Soc., 

Richards, op. cit., p. 29. 


Foote, Fairchild, and Harrison, Bur. Stand- 
ards, Tech. Paper 170, 113 (1921). 


47, 2443 (1925). 


OP p= 
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clay substance. The mean specific heat of 
the clay over this range has been taken as 
0.237. 

Backstrom" gives the following formula 
for the average atomic heat of calcite over 
the interval 7, — 7:2: 

Av. CpT, — T2 


4.23(Ts log T:  —T, log ea 





— 8.387 
T:—T, 

in which T = deg. C. absolute. 

The value of Cp, 289 deg. — 1173 deg. C. = 

5.46. 

This corresponds to a mean specific heat 
over this interval of 0.273. Therefore, mean 
specific heat raw mix from 60 deg. to 
1652 deg. F. = 0.2642. 

Another mean specific heat which we shall 
use later is that of the calcined mix over the 
range 1652 deg.. 2700 deg. F. For the 
purpose of calculation the material is sup- 
posed to pass over this range without change 
and then to become suddenly converted into 
clinker. By extrapolating from Backstrom’s 
data the mean specific heat of CaO over this 
range is taken 0.243. Navias’* determina- 
tions indicate an approximate mean specific 
heat for clay over this range of 0.28. There- 
fore: 

Mean specific heat calcined mix range 1652 
deg. to 2700 deg. F. = 0.255. 

(8) HEAT OF PARTIAL CALCINA- 
TION OF STACK DUST AND SENSI- 
BLE HEAT IN SAME—Measurements of 
dust losses show that 57 lb. of raw mix are 
lost per barrel. This dust is about one-half 
calcined, indicating an actual weight of dust 
leaving the kiln of 46 lb. per bbl. 





t.u. 

Sensible heat at Ay ponamaan of 1900 deg. F. 
rv. @ 2 4 +. freee 21,200 
Heat of dpsaabadiinn:.. teaches absense ne 
TORE | cccsticccnsvccincee camino anataneenae 40,900 


(9) LOSSES THROUGH THE 
SHELL—It has been customary to report 
this item by difference, because of the diffi- 
culties in the way of measuring it directly. 
If the uncorrected temperature reading of 
the exit gases within the mouth of the kiln 
were taken as their true temperature, and 
item (8) were then found by difference, it 
would be more than twice as great as shown 
in Table III. As shown there, the item is 
based upon direct measurement of outside 
shell temperatures of kilns of the same size 
burning dead-burned magnesite at plant of 
Northwest Magnesite Co. at Chewelah, 
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MAX. 432 491 473 626 460 453 408 385 297 295 315 333 


AVG. 4509 419 374 426 391.7 3453 3048 2877 2465 2481 27/3 266! 


MIN. 257 279 258 260 261 216 190 187 199 192 223 212 


334 293 302 295 302 302 286 262 235 203 167 [71 145 
259 242 245 229 2214 2204 2177 1982 1664 1605 1485 (353 1218 
183 198 (83 185 145 163 158 140 140 13: 113 109 9 


Fig. 2. Average temperatures of shell (5 kilns) showing maximum and minimum 
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Wash. 


will be described. 


The method of obtaining these data 
At the time the 


ments were taken five kilns were in operation 


measure- 


and all were measured. 


A kiln which had been running at least 24 hours 
was selected and marked with chalk every 5 ft. 
from end to end. Readings of the temperature of 
the hot surface were taken on the meridian of these 
marks, from hot toward cold end on one side, and 
from cold toward bot end on the other side. About 
2 hours was the time required to make a complete 
test. The temperature of the atmosphere away from 
the kilns to windward was taken at the beginning 
of each test. From the temperatures observed the 
heat radiated can be calculated by known formulas. 

A chromel-alumel couple, of 22-gage wires, was 
used. The couple itself was inserted through a 
cylindrical pad of asbestos 14 in. in diameter by 
1% in. long, with a guard ring of 


asbestos paper 
at its upper end, 


forming a cylindrical cup % in. 


deep, into which the couple projected. To deter- 
mine the temperature of the surface, the couple 
wires were grasped immediately back of the asbes- 


tos pad, and the pressure of the hand was so dis- 
tributed that the asbestos guard ring and thermo- 
couple were pressed against the kiln simultaneously. 
The couple wires were directly connected to a 
Leeds and Northrup potentiometer of the manually 
operated type. This was carried in a box with a 
thermometer to give the cold-junction temperature. 

In making a reading one operator placed the 
couple against the face of the rotating kiln, holding 
it in one place as long as his own reach and _ the 
rotation of the kiln permitted. As the couple had 
to be periodically moved to a new position. the 
galvanometer needle never came to a fixed position, 
but the reading was taken when it had moved to 
zero at least three times for a fixed position of the 
millivolt scale. 

The couple 
of the 


arrangement and_ the 


general 
apparatus in use are 


shown in Fig. 1. 


set-up 


The temperature measurements obtained are shown 
in Fig. 2. Two sets of readings were taken for 
each kiln—one on each side. The ten sets of read- 
ings were averaged to give the values used in con- 
structing the curve. At the same time the maxi 
mum and minimum temperatures were picked out 
for each point, and are shown by the small circles 
The mean temperature of the kiln surface was 261 
deg. F.. and the total exposed surface of the kiln 
was 2770 sq. ft. The average temperature of the 
atmosphere was 44 deg. F., and the highest average 
temperature of the shell was 428 deg. F., 15 ft 
back from the discharge end. 


Langmuir” quotes some experimental data 


obtained from Carpenter™ giving the heat 
loss from a 2-in. steam pipe at 120 deg. F. 
above room temperature. These data show 


that, with an air velocity of 
the heat loss B.t.u.’s 
F. per hour is 5.5. 


5.5 ft. per sec., 
per sq. ft. per deg. 
This is perhaps a fairly 
reasonable approximation of what occurs in 
the case of a rotary kiln, and would indicate 
xX (261 — 44) = 1195 B.t.u. 
per sq. ft. per hour for the Chewelah kilns. 
As an approximation, say 


a loss of 5.5 


that a reasonable 
actual loss by radiation and convection from 
the cement kiln is 1165 B.t.u. per sq. ft. per 
hour of exposed surface of shell. This would 
make the losses by radiation and convection 
Table IT. 

MAXIMUM TEMPERATURE IN 
CLINKERING ZONE—In addition to the 


above items appearing in the heat balance, it 


as shown in 


is also of interest to measure the maximum 


temperature in the clinkering zone of the 
kiln. To do this the method of Dana and 
Fairchild” was followed, and it has been 


found that this temperature averaged about 
2700 deg. F. This figure varies with the 
mix as between different plants and, to some 
extent, with minor changes in mix from day 
to day in any given plant; but in all that 
follows the temperature 2700 deg. F. has 
been adopted as the temperature of clinker- 
ing. 


°Trans. Am. Electrochem. Soc., 23, 


John Wiley & Sons, 
“Bull. Am, 


1903. 
Mining Eng., 153, 


Inst. 





Theoretical weight raw mix per bbl. 


299 sigan 
21Heating and Ventilating of Buildings,” p. 104, 


1661 (1919). 
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Heat Balance of Wet Process 

Consider a wet process using a slurry con- 
taining 40% water. If the kiln of Table II 
be made sufficiently longer so that at a point 
125 ft. 
will have been evaporated from the slurry 
by the heat in the exit gases from the heat- 
ing zone of the kiln, 
of Table II will be 


tial aspects, but the 


from the lower end all of the water 


then the heat balance 
unchanged in its essen- 
of the 
increased 


weight stack 


gases will have been and _ their 


sensible heat decreased to an extent neces- 
sary to evaporate the water of the slurry 
and to heat the vapor to the temperature of 
the stack gases. The lowered temperature 
of the stack gases is calculated as follows: 


of clinker, 


Bp. . gpnendiebsindcoevadéen pabetewees os Senavencacseces GIO 
Assume a 1 dust loss of “3% , Ziving actual weight 

dry raw mix per bbl., Ib. ~ 593 
Pounds of water per bbl. clinker to give a 40% 

water slurry ole staaticeitetes 395 


TEMP EXIT GASES °F 
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Fig. 3. Temperature of exit gases 

plotted against the per cent of water 

in slurry calculated for wet process 

(Fuel consumption 1,575,000 B.t.u. 
per bbl.) 


The following shows the make-up of the 
gases per barrel of clinker after the evapo- 


ration of the water of the slurry: 


Con- Weight Weight Volume 

— nt Pounds Per cent Per cent 
CO. 465 ye 13.84 
HoO 481 24.0 36.10 
Oz 40 2.0 1.69 
Ne 1016 50.7 48.37 
Total 2002 100.0 100. 00 


The partial pressure of the water vapor is 
therefore 0.361 < per sq. in. 
At this pressure the temperature of evapora- 
164.7 deg. F. and the total heat of 
the steam above 60 deg. F. is 1104 B.t.u. per 
lb“! There are, therefore, 436,000 B.t.u. re- 
quired to evaporate the 395 lb. of water per 
bbl. of clinker. 





tion is 


To provide this heat for 
evaporation 1610 Ib. of 
1800 deg. F. This gas in dropping through 
a temperature of 900 deg. F 


there are gas at 


. will supply the 


necessary 436,000 B.t.u. for drying the 
slurry. Finally, we have to consider the re- 


sulting temperature after mixing 1610 Ib. of 
stack gases at 900 deg. F. with 295 lb. of 
water vapor at 165 deg. F: This is calcu- 
lated as follows: 


Sensible heat content of 395 Ib. aaa vapor 

at 165 deg. F. above 60 deg. F.. ee 
Sensible heat content of og PS of. gas at. 

900 deg. F. above 60 deg. F..... g 351,000 
Total sensible heat content of mixed once 

rte Ti Le = CaN meee a ee ae Sa Oe TI 369,600 
Mean specific Po of mixed ee ea ae 0.302 


Resulting temperature of mixed gas 


: t z (gas 
leaving kiln) with 40% of slurry, 


deg. F. 670 





1929 


February 2, 


Similarly the temperature of the gas leav- 
ing the kiln with 30 and 50% slurries is, 
962 deg. and 300 deg. F. 

(In these calculations no account has been 
taken of the sensible heat of the dust.) 

In Fig. 
plotted against per cent of 
slurry. These figures are based upon the 
fuel consumption of 1,575,000 B.t.u. per bbl., 
but are known to be closely in accord with 


respectively, 


3 temperature of exit gases is 


water in the 


practice. 
This check 


process offers as good a practical proof as 


with known practice in wet 


could be desired, short of direct determina- 
tions under the proper conditions as out- 
lined, that the temperature of the stack gases 
Table 
It will be under- 
stood that in wet-process kilns, 


of the dry-process kiln, as stated in 
II, is substantially correct. 
because of 
the low temperatures of the exit gases and 
the large amount of water vapor present, the 
radiation correction is very small so that the 
uncorrected reading of the pyrometer repre- 
true 


sents substantially the temperature of 


the exit gases. 


If we took the data of Table II, using 
9.5 gal. of oil instead of 10.5, as the fuel 
consumption, the above calculation for the 


40% slurry would give a temperature of exit 
of 300 deg. F. 
This indicates roughly that with 40% 


gases in the neighborhood 
slurry 
the lowest possible fuel consumption is 9.5 
oil or 1,425,000 B.t.u. 


this could only be 


gal. of per bbl., and 
realized under very ex- 
ceptional conditions of heat transfer between 
the wet slurry and gases in the upper part 


of the kiln, and the use of induced draught. 
Comparison with Data of Nacken 
Nacken" 


amount oO 


presents a statement of the 


f heat to produce clinker from raw 


mix, the clinker being considered at its 


maximum temperature of formation. These 


data, together with those calculated from 


the data employed in this paper, are given 


in Table ITT. 
TABLE III REQUIRED TO 


HEAT UNIT 
CLINKER 


FORM 

This 
Item Nacken paper 

Sensible heat in 1.55 Ib. raw mix to 
temperature of calcination 652 
Dehydration of clay 149 

To heat 1 Ib. calcined material to 
temperature of clinkering 268 
Total sensible heat absorbed 846 1070 
Heat of calcination ; 900 926 

Exothermic heat of formation § of 
clinker .... 180 180 
Heat of fusion 54 27 
Net heat required 1620 1843 
That the present writers employ a larger 


figure for the total heat requirements than 
Nacken is explained by (1) higher specific 
mix and calcined 
and (2) higher figure for heat of de- 
hydration of clay. 


heat values for both raw 
mix, 


Ideal Clinker Burner 
To calculate the fuel economy of an ideal 
apparatus for burning clinker, we must first 
define the 


which exist in 


It is not sufficient to say 


ideal conditions 
such an apparatus. 

*™Marks and Davis, 
Green and Co., 1920. 


“Steam Tables,’ Longmans, 

















that the ideal fuel economy is merely that 
fuel corresponding to the difference between 
the heat required for calcining and dehydrat- 
ing and the net heat liberated by the forma- 
tion of silicates. This would be (referring 
to Table IL) item (5) 394,000 B.t.u. — item 
(2) 55,800 B.t.u. = 338,200 B.t.u.; and if 
clinker were to be burned with this amount 
of fuel, it would be equivalent to assuming 
that both the clinker and the stack gases 
would be discharged at the temperature of 
the atmosphere, and that there would be no 
losses of heat through the shell. The latter 
assumption is proper to the ideal condition, 
but the first two cannot be accepted unless 
supported by an analysis of the process as a 
whole. 

The entire process of burning is illustrated 
in Fig. 4. Although this sketch illustrates 
the usual rotary kiln-rotary cooler combina- 
tion, this is merely for convenience of illus- 
tration and is not to be taken as imposing 
any mechanical limitations upon the idealized 
procedure of burning. 

The uppermost zone of the apparatus illus- 
trated is that into which the raw feed enters 


and from which the gases of combustion 
leave. This is known as the “heating zone,” 
and in it the raw feed is heated up from 


atmospheric temperature to the temperature 


at which calcination (dissociation) begins, 


the water associated with the clay is driven 


off, and the magnesium carbonate is calcined. 


It is then assumed that when once the tem- 


perature of dissociation has been reached 


carbonate, which is 


heat-absorbing 


calcining of calcium 


the major reaction, begins 
at the uniform tem- 
of dissociation until finished, 


the temperature of the material again rises. 


abruptly and continues 
perature when 
The period of calcination of calcium carbon- 
ate defines the our 
assumption, has sharp upper and lower boun- 
daries and in which the temperature of the 
material remains constant at the temperature 
of dissociation (calcination). Of 

this assumption is not strictly true, 


calcining zone which, by 


course, 
but it 
represents a very close approximation to the 
facts, because there is a definite temperature 
at which active calcination begins; and the 
endothermic of the reaction tends to 
maintain this temperature constant as long 
as any 


nature 


In this 


some- 


uncalcined material remains. 
respect the 
what 


process of calcination is 


analogous to the process of boiling 
water. 
Leaving the calcining zone, the material 
enters the combustion and clinkering zone. 
Here the fuel is burned and the 
formed. But the forming of clinker is an 
exothermic reaction, which proceeds. at least 
theoretically, of its own accord after a cer- 
“kindling” 


reached. 


clinker is 


tain temperature has been 

The material next enters the cooling zone, 
through which it passes in countercurrent to 
the air for which cools the 
clinker and itself becomes heated and passes 
into the 


to the 


combustion, 


clinkering zone in countercurrent 


material. 
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After passing through the zones of com- 
bustion and clinkering, the gases enter the 
calcining zone and pass through this in coun- 
tercurrent to the material. The process of 
calcination absorbs much heat and under the 
ideal conditions occurs at a uniform tem- 
perature. under ideal condi- 
tions it is permissible to assume that the 


Furthermore, 


temperature of the gases leaving the upper 
end of the calcining zone may be equal to 
the temperature of the calcining material. 
The gases next enter the heating zone and 
passing through 
the material, 
cining 


countercurrent to 
heat the material to the cal- 


this in 
temperature, and perform the other 
operations stated above. As in the 
ideal conditions, it is 
that the 
at the 


calcining 


zone, in considering 


permissible to assume gases may 


leave the heating zone temperature 


of the entering material. 

the criteria of 
ideal thermal economy can be stated as fol- 
lows: 


1. There shall be no losses of heat to the outside 
atmosphere through the walls of the apparatus; i.e. 
insulation shall be perfect. 

2. The theoretical amount of air shall be used 
for burning the fuel and combustion shall be perfect. 

3. The efficiency of the cooler shall be a maxi- 
mum—i.e., it shall raise the temperature of the air 
for combustion to a point equal to the temperature 
of the clinker, leaving the combustion and clinker- 
ing zone. A condition might be imagined where 
the clinker, in cooling from the temperature at 
which it leaves the clinkering zone to atmosphere, 
would not possess enough heat to raise the tem- 
perature of the air from atmospheric to the temper- 
ature of the clinker, but in the ideal clinker burner 
the clinker possesses a surplus of heat and must 
therefore have the cooler at a temperature above 
atmospheric. 


From these considerations, 


4. There is no primary air used for atomizing - 
| als Kiln 
- Heating 
Combustor — 
cin ering 
lore 
Rotary Cooler Fig. 4. Diagrammatic 









sketch showing burn- 
ing operations in a 
rotary kiln 


Cool'ng Zone 











conveying fuel, and all air for combustion 
ate” the cooler. 

5. Calcination of calcium carbonate takes place 
in a sharply defined zone and at a uniform tempera- 
ture corresponding to the temperature of dissocia- 
tion according to the equation: 


CaCO3 — CaCO + CO2z 


passes 


at the prevailing mean concentration of carbon 
dioxide in the kiln atmosphere. It is not far from 
the actual fact to assume that calcination takes 


place at a substantially uniform temperature.** 

6. Heat transfer between gas and material is per- 
fect, permitting the temperature of the gas to be 
lowered to that of the material so far as considera- 
tions of heat transfer are concerned in either the 
calcining or heating zones. 

7. There are no dust losses. 

Based upon these criteria of 
burning, we can now write the 
the ideal process. 


ideal conditions of 
equations governing 


WC He + Hn— Hx (Tp —t) Sp + 
[W(A + 1) + G] (T—t)S+ f{W (1) 
That is, the total heat in the fuel per pound of 
clinker is equal to the heat of calcination in on 


calcining zone plus the heat of dehydration and cal 
cination in the heating zone, minus the heat of 
formation of silicates plus the he at in the discharged 
clinker plus the sensible heat in the exit gas plus 
the latent heat in the exit gas. 

(wa A) + G] (T:—t)S, = 

(1 + G) (T: -t)Sm + Hn + 

frwdi + A) + G] (T tS (2) 

Or, the sensible heat content of the exit gases frora 
the calcining zone equals the heat imparted to the 
raw material in being heated up to the temperature 
of calcination plus the heat in the exit gases from 
the heating zone. 


*Loc. cit., p. 186. 


**Nacken, Zement, 10, 597 (1921). 
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(Te —t) Se = WA(Tce —t) Sa + (Tp —t) Sp (3) 
Or, the heat content of the clinker, on discharging 
from the clinker zone, is equal to the heat content 
of the air of combustion which, under the assumed 
ideal condition, enters the combustion and clinker- 
ing zone at the temperature of clinkering, plus the 
heat content of the clinker which discharges from 
the cooler. 


In solving for the ideal. fuel economy, the 
value of Tp obtained from (3) is placed in 
(1) giving the following equation in which 


W is expressed as a function of T: 


W = 
He + Ha— He + Se(Te—t) + G(T—t)S 





G+(Te~t)Se4—(T—1)SA (T= 5-4 

(4) 

Then assume that, under the ideal condi- 

tion, 7 = t, equation (4) is changed to equa- 
tion (4) 





He + Hi— Hz (T —t) 
W= (4’) 
G+ (Te—t)SiA—4 
Equation (4’) expresses the ideal fuel 


economy of the clinker-burning process when 
the exit gases leaving the heating zone are at 
the 


which is assumed to be atmospheric. 


temperature of the entering material 

For the purpose of this calculation, assume 
that oil fuel calorific value of 
19,000 B.t.u. per pound is used, then: 


having a 


He = 900 Cc 19.000 B.t.u. 
Ha = 175 Sa = 0.26 

Hs : 153 A = 13.8. 

Te = 2700deg. F. f = 1000 B.t.u. 
Se 0.257 t 60 deg. F 


Substituting these 
(4’) 
W = 0.0584 Ib. per th. 
clinker. 

final 


values 


in equation gives 








As a 


now 


check it is 
necessary to 
equation 


refer to 
that 
greater 
T, when T =t. 


(2) to see 
T: is equal to, or 
than, For 
(2) 
(2): 











this 
is rearranged in the 


purpose equation 
following form 


(1 + G)(Tr—t)Sm -+ ied 


1; uh ccminnncncnecmaaas ; 
[Wa A) + G|S: 

The value of 7,, the temperature of cal- 

cination of calcium carbonate, 


(2’) 


is taken from 
the determinations of the temperature of dis- 


sociation of carbonate 


calcium made by 
Johnson.” 

Taking the for W above, the 
content of the gases within the furnace 
adding to them one-half of the 


calcination to get an aver- 


value given 
. after 
carbon di- 
oxide liberated by 
age 


composition, is as follows: 


Constituent Volume 


Per cent 
COs 29.4 
HO 9.4 
No 62.9 

100.0 


The partial pressure of carbon dioxide is 
therefore 211 In the kilns of Table II 
the partial pressure of the carbon dioxide, 


mm. 


calculated in the 


same way to give a mean 
value in the calcining zone, is 122 mm. The 


corresponding temperatures of 
are, for the 


dissociation 
ideal case (Tr of the formulas), 
815 deg. C. (1499 deg. F.), and for the 
kilns of Table II, 785 deg. C. verre deg. F.) 


Other values in equation (2’) follow: 


Am. Chem. Soc., 32, 938 (1910). 





46 


G = 0.552, Sm = 0.264, Ss = 0.27 
Also 
S = 0.24, Sp = 0.212 

Substituting the known values in equation 
(2') and solving gives: 

T: = 2060 deg. F. 

This shows that 7:;, the temperature of 
the gases leaving the calcining zone, is 
greater than 7',, the temperature of calcina- 
tion when 7, the temperature of the stack 
gases, is equal to the temperature of the 
atmosphere, indicating that the latter as- 
sumption is proper to the ideal condition. 

To get the value of 7), the temperature 
of the discharged clinker, rearrange equation 
(3) to give (3’) as follows: 

(Te —t) (Se —WASu) 
Tp — ——-.—- +- (3) 
Sp 
Tp = 652 deg. F. 
Summing uy 





~ 


, in the ideal apparatus for 
burning clinker, 405,000 B.t.u. are required 
per barrel corresponding to 31.2 lb. of coal, 
or 2.7 gal. of oil; the exit gases leave at 
the temperature of the atmosphere and the 
clinker is discharged at 652 deg. F. 

The heat balance of the ideal apparatus for 
burning clinker is shown in conventional 
form in Table IV. Equation (1) is the 
algebraic equivalent of this table. 

TABLE IV—HEAT BALANCE OF IDEAL 
APPARATUS FOR BURNING 
CLINKER 
(Per bbl. of 365 Ib.) 


Item Debit Credit 
B.t.u. B.t.u. Pct. 
ee i are OR AIOD: Sccccecitccs §— “tacpcaes 


Heat in formation of silicates 55,800 
Heat of calcination and de- 


Alo te ee ane . 393,000 85.30 
Latent heat in stack gases... seneces 2ae000 4.55 
Sensible heat in clinker... L200... 46,800 10.15 





460,800 460,800 100.00 


Definition of Thermal Efficiency of 
Burning Clinker 


We will define thermal efficiency as fol- 
lows: 
Ideal fuel consumption 





~< 100 
Actual fuel consumption 

3y this definition the thermal efficiency of 
the apparatus, the heat balance of which is 
given in Table II, is: 

405,000 

——— X 100 = 25.7% 

1,575,000 
This establishes the theoretical basis and 
shows that there are no a priori grounds for 
stating that a project for reducing the fuel 
consumption in burning clinker by almost 
one-half is unrealizable, or even very diffi- 
cult. Many forms of heat-interchange ap- 
paratus exist in which efficiencies far higher 
than 50%, as above defined, are realized— 
notably steam boilers; and it would seem 
that a heat-exchange process, such as burn- 
ing clinker in which the incoming cold raw 
materials absorb heat from the gases of com- 
bustion, and in which the hot finished prod- 
uct is in convenient form for transfer of 
heat to the air for combustion, would lend 
itself to a highly efficient operation, if gone 
about in a proper way. 
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Fortunately, we do not have to depend 
entirely upon theoretical grounds, because 
portland cement clinker has been and is to- 
day being produced in stack kilns with far 
less fuel than is employed in the rotary 
kilns. Muller™ gives a full account of this 
type of apparatus and states that at that 
time (1919) there were in Germany over 
eight hundred shaft kilns for burning port- 
land cement. He gives the fuel economy at 
18 to 20%, coal or coke, of the weight of 
clinker and the capacity from 100 to 250 
bbl. daily per kiln. Taking coal as having 
13,000 B.t.u. per Ib., this corresponds to 
about from 850,000 to 950,000 B.t.u. per bbl. 
of clinker. 

Hansen® tells of European development of 
the shaft kiln. His statements indicate an 
average fuel economy of between 600,000 
and 670,000 B.t.u. per bbl., and that with the 
better grades of fuel 50 lb. are required per 
barrel. The daily output per kiln is about 
300 bbl. In these kilns the raw materials 
are ground, mixed with the fuel and with 
5 to 10% of water, and briquetted, before 
being introduced into the kiln. These briquets 
must hold up without breaking under the 
considerable shock incident to their being 
charged into the top of the kiln, and it is 
not to be expected that all raw materials 
would make equally sound briquets, or even 
briquets having, in all cases, sufficient sound- 
ness to permit satisfactory operation. Fur- 
ther, the fuel employed must have a low 
content of volatile matter—i. e., of the nature 
of anthracite, semi-coke, or coke—because 
obviously if a bituminous coal is employed 
much of the valuable volatile matter will be 
distilled in the upper part of the kiln and 
lost up the stack. These practical difficul- 
ties, together with the small capacity, will 
prevent the widespread adoption of the im- 
proved stack kilns described by Hansen, in 
spite of their high thermal efficiency. The 
cost of making briquets is also a serious 
drawback. 

However, we are indebted to the stack 
kiln for furnishing a fairly large scale dem- 
onstration of the possibility of burning 
clinker with 40 to 50% less fuel than is 
used in the rotary kiln, and by implication 
of the correctness of the analytical results 
above set forth. The same comparison be- 
tween fuel economy of the rotary kiln and 
the shaft kiln has been noted by the writer 
in the closely similar process of burning 
dead-burned magnesite.” In this case the 
125-ft. rotary kilns, using pulverized coal, 
employ about 9,800,000 B.t.u. per ton of 2000 
lb., while shaft kilns, fed with lump mag- 
nesite and coke, require about 4,200,000 B.t.u. 
per ton, the product being equally well 
burned in both cases. 


Symbols 
W = weight of fuel per Ib. of clinker, Ib. 
C = B.t.u. per lb. of fuel. 


“Der Schachtefen in der Zement Industrie.” 
presented at 42nd general meeting of Verein 
Deutscher Portland Cement Fabrikanten, 1919. 

“ROCK PRODUCTS, 23, 33 (August 27, 1921). 
“Bur. Mines, Bull. 236, p. 57 (1925). 


February 2, 1929 


A = air required for combustion per lb. of 
fuel, lb. 

Te = temperature of clinkering, deg. F. 

He = heat of calcination of CaCQz per lb. of 
clinker, B.t.u. 

Hn = heat of calcination of MgCOs and dehy- 


dration of clay per Ib. clinker, B.t.u. 
Hs = heat liberated in formation of silicates, 
B.t.u. per lb. clinker. 


Tp = temperature of product—i.e., of clinker 
discharged from apparatus, deg. 

Sp = mean specific heat of clinker at tempera- 
ture Tp above atmospheric temperature. 

G = weight of carbon dioxide liberated in cal- 
cination, Ib. per lb. of clinker. 

JT = temperature of gases at exit from heating 
zone, deg. F. 

t = temperature of atmosphere, deg. F. 

$ = = heat of gases between T 
and t. 

f ==: latent heat of steam in stack gases, B.t.u. 


per Ib. of fuel due to uncondensed wa- 
ter from burning hydrogen of fuel. 


Tr = theoretical temperature of calcination, deg. 
Fahrenheit. 

Tz; = temperature of gases at exit from calcining 
zone, deg. F. 

Sz == mean specific heat of gases between Ts 
and t. 

Sm = mean specific heat of feed between atmos- 
pheric temperature and temperature of 
calcination. 

Sa = mean specific heat of air between temper- 


ature of atmosphere and temperature of 
clinkering. ; 
Se = mean specific heat of clinker between Te 
and t. 
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Gypsum Added to Irrigation 
Water Helps Soil 


O expedite the reclamation of many areas 

of irrigated land in the western United 
States, where the soil does not readily absorb 
water, the Department of Agriculture has 
devised an apparatus for adding gypsum to 
irrigation water, according to a Department 
circular prepared by C. S. Schofield, the 
principal in charge of the Office of Western 
Irrigation Agriculture, and Elmer W. Knight, 
assistant agronomist, Bureau of Plant In- 
dustry. 

The circular outlines the results obtained 
where the sodium content of the soil is 
higher than the calcium content, resulting in 
a base exchange reaction between the soil 
and the sodium and the soil and calcium. 
The excesses of sodium salts form hard 
spots in the soil or “hard lands” and destroy, 
in a large measure, the productivity. To in- 
sure the predominance of calcium salts in 
the soft waters used for irrigation purposes, 
the experimenters at the Fallon, Nev., sta- 
tion devised a small feeder, so constructed 
as to be driven by the flowing water in the 
irrigation stream. By its use it was found, 
in one series of tests, that 22.26 acre-inches 
of water applied on a 2.1 acre tract and 
1988 lb. of gypsum added to this water, re- 
sulted in 1202 lb. of gypsum, or 65.4%, go- 
ing into solution. 

It would appear that this should provide 
means of insuring quicker results and a more 
efficient use of the gypsum, preventing the 
formation of hard spots and causing these 
areas to be converted to a light, fluffy con- 
dition resulting in increases in productivity. 
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The Economics of Portland Cement 


Manufacture 


Present Plant Efficiency of 43% to 48% 
Eventually Be Increased to 80% or 


OSTS OF THE PRESENT UNECO- 
NOMIC METHOD of producing ce- 
ment in the so-called standardized plant are 
no real guide to possible economy of produc- 
tion in a properly balanced plant. A plant 
can be said to be an economic producer if it 
has an overall efficiency of anywhere be- 
tween 43 and 48%. This is the present aver- 
age efficiency in cement manufacture in this 
and other countries. It matters little whether 
the process is wet or dry; the same condi- 
tion prevails. Here is the job for the cement 
specialist, the chemical engineer and_ the 
chemist. This overall efficiency has got to 
be raised to at least 80% to 90%, before it 
can be said that a balanced costing can be 
obtained. The present system shows us that 
we are getting anywhere between 52% and 
57% waste. 

The source of the waste must be discov- 
ered, and the necessary steps taken to elimi- 
nate them. This does not mean a wholesale 
scrapping of our cement manufacturing 
methods or processes. The faults are many, 
and call for different treatment in each indi- 
vidual case. They are both in character and 
class, physical, material and mechanical, 
made possible because the standardized plant 
is operating as an unbalanced unit, and any 
costs obtained of a plant of this character 
are worse than useless. They define nothing, 
and do not show a definite analysis of the 
Neither do they 
show where the deficiency exists nor point 
to the remedy, although they may define the 


manufacturing process. 


cost of running the various units of the plant 
without reference to the overall efficiency of 
the organization. 

Some slight advance has been made in at 
least three plants in this country; and this 
also applies to Germany and America. Sin- 
gle units have been modernized to some 
extent and certain improvements made in 
the burning and general arrangements of the 
rotary kiln, but owing to the brief period 
they have been in operation since they have 
been improved exact data are not available ; 
but sufficient has been proved to show that 
the new system will give at least 6% or 7% 
increase in the overall efficiency of that sec- 


Lime and Gravel, November, is an argument for a 
government laboratory for the portland cement in- 
dustry under the title “The Cement Industry—An 
Indictment of the Methods of Manufacture. Is a 
Government Laboratory Required?” The article 


tere consists of extracts from the article re- 
erred to, 


In an article in the British publication, Cement, 


By W. H. Portas 


British Lime and Cement Technologist 


tion of the plant. It is confidently expected 
that ultimately an overall efficiency some- 
where around 53% to 55% will be obtained. 
This shows marked progress, and is a step 
in the right direction. It shows, further, 
that the manufacturer is becoming alive to 
his interests, and may be expected, in the 
near future, to demand his full pound of 
flesh from his friend the cement-plant ma- 
chinery manufacturer. 

Production costs must be reduced. The 
scientist will have to be brought in to solve 
the problems on scientific lines, stage by 
stage. The cement manufacturer will have 
to co-ordinate with the chemical engineer 
and the cement-plant machinery manufac- 
turer. This can only be effected through the 
services of an up-to-the-minute laboratory, 
preferably operated by the government, pos- 
sibly assisted by the cement trade as a whole. 

The quality of the cement has never in 
history reached such a high level of excel- 
lence as today, but never has the cost of 
production been so high. Hence the demand 
for a complete overhaul of the methods of 
manufacture, and by improved methods a 
substantial reduction in the costs. 


Causes of Low Efficiency 

It has been stated that low efficiency is 
due to a variety of causes, physical, mate- 
rial and mechanical. The physical state 
brings the chemist into operation. He has 
to decide on the nature and quality of the 
raw material coming from the quarry and 
clay pit. His chief concern is the quality of 
the slurry. He has to take the right correc- 
tive methods to obtain the proper mix, and 
sampling has to be continuous to be effec- 
tive. There is no doubt that the plant and 
machinery used to produce the slurry are 
economic and efficient, so far as the present 
system permits. Since the raw material as 
mixed contains anywhere between 10% to 
25% moisture, it is cheaper to wet grind 
than it is to dry grind. That statement, I 
believe to be generally accepted, and there 
is no shadow of doubt that the quality of 
the mix is as near perfection as the chemist 
can produce. But here the trouble starts. 

The wet mix has to be elevated from the 
mixer into the rotary kiln and with very 
few exceptions this is done by means of a 
slurry pump. As pumps they are exceedingly 
efficient, and do their duty, which is very 


heavy, in a very satisfactory manner. But 


x 


Must 
90% 


what we are concerned with is not the effi- 
ciency of the pump but of the system. Be- 
cause a pump has to be used to elevate the 
slurry from the mixer to the kiln, it is 
inevitable that the slurry should be in a 
highly liquid state, a mixture which contains 
not less than 40% to 43% of moisture, and 
in some cases even more. The pumping of 
slurry, has to be co-ordinated with the burn- 
ing operation, and it is imperative, to obtain 
economy, that a very close adjustment be- 
tween the rate of feed and the rate of burn- 
ing be obtained. Under existing conditions 
of manufacture this is not possible of attain- 
ment. 

It has been said with truth that as much 
as 50% of the slurry pumped up to the feed 
tank, is returned to the mixer by way of 
overflow. Here we come to facts. The 
pumps are supposed to be 100% efficient, yet 
we find that the system is only 50% efficient. 
Sut we know that the average pump is never 
nearer than 75% efficient in cubic-foot ca- 
pacity to the power consumed. That is, 
therefore, a direct loss on power of 25% 
plus wear and tear on the plant. The chem- 
ist must find ways and means for cutting out 
the waste, and to some extent reducing the 
cost of production at this point. 

The waste set up here continues to the 
next stage, which is drying. The slurry con- 
taining somewhere between 40% and 43% 
of moisture is fed into the first section of 
the kiln which acts as a dryer, and in which 
the moisture is driven off by the hot gases 
from the clinker burning zone. This large 
quantity of moisture, which has to be dis- 
posed of, has a tendency to reduce the tem- 
perature of the stack gases and make the 
operations of the kiln somewhat sluggish, 
with a consequent loss of clinker capacity. 


Slurry Rings 

There is also trouble in the majority of 
the rotary kilns in operation today through 
defective gas rings. A large quantity of cold 
air finds its way into the flue and has a 
harmful effect on the normal working of 
the stack. This fault has a direct bearing 
on the overall efficiency of the kiln, and 
largely increases the fuel cost. Although it 
may not directly cause the formation of 
slurry rings, it will largely facilitate that 
tendency. 

There is no doubt also that the mixture 
of the slurry is largely responsible for the 
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formation of slurry rings. Too high a pro- 
portion of clay to lime coupled with a com- 
paratively low burning temperature will cause 
the incoming slurry to lap and form a collar, 
or ring, high up in the drying zone, which 
unless quickly detected and taken to 
likely put the kiln 


consequent 


steps 


burn it out, will most 


loss ot 


out of operation with 


production. There is, however, in one or 


two isolated instances, an effort to intro- 
duce corrective measures, which show prom- 
ise of partially, if not totally, eliminating 
effected 


partly by an alteration in the feed end of 


the slurry ring. This has been 
the kiln, and more particularly by the alter- 


ation in the mixture, using a higher lime 


content. The plants so altered have now 
been in operation for a considerable period 
free from the annoying experience of stop 
page through the formation of slurry rings. 
This would appear to prove that a perma- 
effected, but 
more will be said about this at a later stage. 


nent improvement has _ been 


Efficiency of the Rotary Kiln 

The rotary kiln, irrespective of its size, 
has at best only about 45% to 48% overall 
efficiency (clinker produced to fuel consump- 
tion), but in spite of this low efficiency the 
firing end of the rotary kiln has made prac- 
tically no advance since it was originally 
designed, and it is here where from a cost- 
of-operation point of view the greatest waste 
takes This 
plants, whatever is claimed to the contrary, 


place. applies to all cement 
and it is at this point where nine out of 
every ten cement plants become very badly 
unbalanced. 


Frequently a new plant commences its 
career as an unbalanced unit, and it is not 
always the machinery manufacturer’s fault. 
Quite often the responsibility rests with the 
cement manufacturer, or his coasulting engi- 
neer, who is possibly not a chemical engineer 
nor a cement specialist. 

Trouble starts at the coal dryer, a very 
important item of apparatus. In nearly every 
plant they are too small to carry the volume 
of air necessary to effectively withdraw the 
moisture content from the quantity of fuel 
required. As a consequence the kilns cannot 
be employed to full capacity. It is generally 
late, that 
have been made in the design and erection 


found, when too grave mistakes 
of coal grinding and drying plant directly 
resulting in loss of real money in the shape 
of unburnt fuel through the 


stack. This may be due to defective stoking 


which goes 
and more especially the fines from the coal 
The plant is 
largely the cause of this waste, no allow- 


being dried. standardized 
ance having been made for the varying de- 
grees of moisture content in the fuel being 
dried. A dryer which may be very efficient 
on a 10% moisture content in the coal, and 
which may reduce the moisture down to well 
under 1% would be utterly useless on coal 


with a moisture content of 15%. The con- 


sequence is that the coal goes to grinding, 
in the case of 1% moisture, in excellent mill- 
ing condition, and can be efficiently ground 
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in either tube or screen mill. 

But if the coal sent to grinding contains 
grinding mill be of 
25% to 30% 

It, 


whilst if the 


6% of moisture and the 
the tube type, a loss of and 
even higher will be the resu 
grinding mill be of the screen type, the re- 
sults will be disastrous. No screen mill will 
operate efficiently if the moisture content of 


the coal stands higher than 1%. 


It is easy 
to see therefore that the greatest care should 
be exercised in the design, and also in the 
erection, the method of installing a dryer 
Mistakes in 


this connection ought to be discovered before 


being of the utmost importance. 


they leave the drawing board, not after- 
wards. No alterations should be necessary 


when once the plant has been installed. 

Any serious defect in the drying and coal 
grinding plant reflects no less seriously on 
the burning. It is essential that the grinding 
plant feed; 
If effi- 
cient conditions in this respect are observed, 


should receive practically dry 
that is within 1% moisture content. 


a high grade pulverization will be obtained 
in which 99% 150-mesh 
his should be quite fine enough for bitu- 
minous coal for rotary kiln firing, although 


will pass a sieve. 


some authorities advocate pulverization to 
obtain a product of 15% residue on the 200- 
mesh _ sieve. either 
however, shows little or no difference; the 


The burning in case, 
difference is to be found in the mills them- 
selves. 

The object of the fine grinding is to pro- 
duce powdered fuel, for burning the clinker 
in the rotary kiln, and it is at this point, 
perhaps more than at any other, that the 
greatest saving in production costs are in 
the majority of plants to be obtained. The 
economy of plants varies to a slight extent 
hetween different types, but there are none 
that can be described as economical in fuel 
consumption, and the great money losses in 
all cases is caused by the large amount of 
excess air that finds its way into the burn- 
ing zone. This excess air has the effect of 
reducing the temperature of combustion, and 
carries away through the stack large quan- 
tities of unburnt carbon. This is evidenced 
by the fact that the stack emits huge vol- 
umes of black smoke. 
stance 


The loss in one in- 
which came to the writer’s notice 
reached the high figure of 12%. This loss is 
definitely preventable and steps should be 
taken to eliminate the nuisance at its source. 

The usual practice in firing rotary kilns is 
to send about 35% of the air required 
through with the powdered fuel. This acts 
as a carrier for delivering the fuel to the 
furnace, and being intermixed with the pow- 
dered fuel and in direct contact, it greatly 
assists rapid combustion. But it is in itself 
insufficient for the purpose, and additional 
air has to be provided to the extent of 65%. 
This, in a well designed, pulverized, fuel 
plant, is provided for by adjustable control 
ports which give the burner full control of 
the air supply, but for some reason this sys- 
tem has not been adopted in the cement 
industry as a whole; some half-hearted at- 
tempt was made in a northern plant, but 
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with only a slight measure of success. So 
the merry fiend of waste still continues to 
play havoc with Mr. Cement Manufacturer's 
coal pile. He is blazing away real money, 
and no doubt will continue his merry role 
unless and until the local authorities wake 
up or the population in proximity to the 
works compels action to be taken on the 
ground of nuisance. 

The used in the 
average cement plant today is between 250 
and 357%. 


the low average of the overall efficiency in 


amount of excess air 


This is largely responsible for 


99% of the cement plants today. This large 
percentage of excess air finds its way into 
the burning zone through the defective gas 
ring between the kiln and the hood, and also 
an uncontrollable 


quantity is pulled up 


through the cooler. A sample of the flue 
gases will show anywhere from 15 to 25% 
when, if was 


of oxygen, the plant being 


operated on efficient lines, there should be 
at no time more than 4 of 1% oxygen. The 
CO. will, under these conditions, be in the 
neighborhood of about 12 to 15%, whereas 
if efficiency was high, the CO. should not be 
below 22%. 

The first condition gives a COs. reading 
of say 15% and a furnace temperature of 
about 1700 to 1800 deg. F., using a fuel witha 
calorific value of at least 12,500 B.t.u. per Ib. 
as fired. This condition is conducive to a low 
kiln capacity, a dead loss of 12% of the fuel, 
and is also responsible for the high velocity 
of the passage of the gases through the kiln, 
coupled with the large volume of excess air, 
which has the effect of carrying 
through the stack some 10 to 12% (and in 
some cases it is a much higher percentage) 
of cement dust, depositing it round the coun- 
tryside. 


away 


In the second instance operating 
with 22% COs. in the flue gases, will give a 
furnace temperature of between 2200 to 2300 
deg. F., there will be no black smoke belch- 
ing from the stack, no loss of cement dust, 
and a direct saving in fuel of at least 12%. 
This would be possible by reason of the 
higher efficiency of combustion conditions, 
due to the absence of excess air in large 
volume, and the consequent lower velocity 
of the gases through the kiln. Another re- 
sult would be increased capacity of the kiln, 
anywhere between 20 and 30%, according 
to the regularity and continuity of the burn- 
ing. 
The Human Element 

A good deal of responsibility devolves on 
the burner and the intelligence he brings to 
bear on his work, but the best, and most 
intelligent burner cannot get economy of 
operation with badly designed tools to work 
with. Improvements can only be obtained 
through the intelligent employment of pro- 
fessional staff, and a well equipped labora- 
tory. 

Rotary-kiln cement clinker, produced by 
moderately high temperature, is generally 
very hard, and abrasive, and calls for excep- 
tionally heavy duty grinding apparatus, fitted 
with specially treated lining plates, usually 
chilled cast iron, chrome or manganese steel. 
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Tube mills are now almost exclusively used 
for the reduction of clinker and in many 
cases air-separation plants are_ installed. 
Where air-separation is in operation, it 
greatly assists extracting the finished prod- 
uct from the mill, and also has a marked 
influence on the capacity of the mill. It 
insures nothing but the finest product going 
to bagging, all tailings being returned to 
the mill for further reduction. This system 
no doubt requires a large addition of power, 
but the benefit is reflected in the high prod- 
uct, free from gritty matter, and on the 
whole is no doubt much more efficient. In 
fact it is as near the ideal economy point in 
cost of production as is possible with the 
present methods of cement manufacture. 

There is no doubt that manufacturers as a 
whole have during recent vears made great 
efforts to free their mill-houses of the dust 
nuisance, and in a marked degree have been 
successful, especially where patent bagging 
apparatus is being used, but there is much 
more yet to be accomplished especially in the 
older plants. From a costs point of view, it 
does not appear that any great cut can be 
made at the present time without having an 
adverse effect on the efficiency of the plant. 
Each plant has of course to be taken on its 
merits as no two plants are the same, and 
‘omparisons are in consequence difficult. This 
was conclusively proved recently, when 30 
plants were tested for the purpose of deter- 
mining costs, 15 dry plants, against 15 wet 
process plants. One dry to one wet plant of 
equal capacity was pitted against each other, 
and it was found almost impossible to make 
even an approximate comparison, so widely 
different were the costs between the various 
plants, but the tests showed the glaring in- 
efficiency of a good many of the plants, and 
was the cause of a considerable number of 
reorganization schemes being put in hand. 
It further proved conclusively that the wet 
process was superior in every respect to the 
dry process, both in costs of operation and 
in the quality of the finished product and 
also by reason of the smaller capital outlay 
in the plant and these proved advantages led 
to many of the dry plants being altered to 
the wet system. 

This same test proved that the greatest 
waste occurred in the power plant and in all 
cases was most marked in the boiler house. 
These were proved to be archfiends of waste. 
The tests were carried out on coal-fired 
plants, and bear no relation to the plants 
fired on natural gas. As there are only a 
very few plants fired on gas, they were not 
considered in the tests. The experience and 
data so obtained was of great value to the 
industry as a whole, particularly as the ex- 
perts employed to make the tests were not 
in any way connected with any cement man- 
ufacturing firm, or plant manufacturers. 
Were a similar process put in operation in 
this country, with the cooperation of the 
trade and the data obtained made freely 
available to all interested in the economic 
production of cement, it would have a bene- 

ficial effect on the industry as a whole. It 





Rock Products 


would also be of inestimable value to the 
cement plant manufacturers in working out 
the design for new installations, or carrying 
through modifications and reconstructions of 
old plants. 


Sales of Slate in 1928 


HE value of the slate sold at the quarries 

of the United States in 1928 was $10,- 
551,000, according to estimates furnished by 
producers to the United States Bureau of 
Mines, Department of Commerce. This was 
7% \ess than the value reported for 1927. 
Decrease in demand, especially during the 
last six months of the year, was general in 
the slate industry during 1928. 

The roofing slate sold, estimated at 430,- 
000 squares, valued at $4,472,000, decreased 
8% in quantity and 10% in value. This 
represents a decrease of 16 cents in the aver- 
age value per square. 

The total sales of mill stock, estimated at 
8,860,000 sq. ft. valued at $3,430,000, de- 
creased 5% in quantity and 3% in value. 

Mill stock for structural slate—2,483,000 
sq. ft., valued at $1,044,000—increased 3% 
in quantity and 11% in value. Electrical 
slate—1,230,000 sq. ft., valued at $1,008,600 

decreased 13% in both quantity and value. 

Mill stock for blackboards and_ bulletin 
boards—3,375,000 sq. ft., valued at $1,103,000 

decreased 10% in quantity and 1% in value 
in 1928. Slate for school slates—1,833,000 
pieces (975,000 sq. ft.), valued at $22,200— 
increased 25% in quantity and 11% in vatue. 
Slate for billiard-table tops—380,000 sq. ft., 
valued at $134,200—decreased 6% in quan- 
tity and 5% in value. Slate for vaults and 
covers—417,000 Sq. ft., valued at $118,000— 
decreased 21% in quantity and 16% in value. 

The sales of crushed slate for roofing 
granules and flour in 1928 was estimated at 
413,000 short tons, valued at $2,474,000. 
This represents a decrease of 10% in quan- 
tity and 11% in value. 

There was apparently a considerable in- 
crease in the quantity of slate sold for flag- 
ging, cross-walks, stepping-stones, etc. 

The accompanying table compares the esti- 
mated sales of slate by quarrymen in 1928, 
by uses, with the sales in 1927. 
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Wire-Rope Properties and Life 
To Be Investigated 

HE STUDY of wire-rope and the fac- 

tors governing its life is to be undertaken 
by a research committee of the American 
Society of Mechanical Engineers under the 
sponsorship of the Engineering Foundation. 
A large number of wire-rope manufacturers 
and users have already indicated their sup- 
port of the proposed investigation which is 
being planned on a large scale. These plans 
include the construction of a testing machine 
for wire-rope which can be used to repro- 
duce all the varied service conditions to 
which such rope is subjected. 

Miles of wire-rope are used every year in 
construction work, oil wells, mines, eleva- 
tors in buildings and in industrial plants for 
many services which affect the safety of 
lives and property. Users of such ropes 
have found, however, that their life in serv- 
ice varies greatly and for no clearly under- 
standable reason. Even in elevator installa- 
tions where the conditions of service are well 
known and the cables carefully cared for 
and inspected, there is a wide variation in 
life. In several such installations investiga- 
tion has revealed that some of the cables 
have had three times the life of the others, 
although all were operated under the same 
conditions, made of the same material, and 
by the same manufacturer. Because of the 
disaster resulting from failure many ropes 
are, therefore, discarded long before the end 
of their useful life. In the oil fields, in 
mines and on construction work where the 
conditions of service are extremely varied 
and severe the life of wire-rope is, of course, 
highly problematical. 

Some research has been carried on both 
in this country and abroad to collect the 
needed information, but there is still much 
data lacking. The metallurgy and processes 
of manufacturing of the wire, methods of 
installation and use of wire-rope can all be 
benefited by research to the mutual advan- 
tage of both maker and user. 

A conference is at present being planned 
of technical men particularly interested in 
the problems and competent to discuss it. 
At this time the research procedure will be 
formulated in all its details and a committee 
personnel proposed. 


ROOFING SLATE, MILL STOCK,* AND SLATE GRANULES SOLD IN THE 


UNITED STATES IN 


Roofing, squares 
Approximate equivalent in short tons 
Electrical, square feet 
Approximate equivalent in short tons 
Structural and sanitary, square feet 
Approximate equivalent in short tons 
Grave vaults and covers, square feet 
Approximate equivalent in short tons 
Blackboards and bulletin boards, square feet 
Approximate equivalent in short tons 
silliard-table tops, square feet 
Approximate equivalent in short tons 
School slates, pieces 
Approximate equivalent in square feet 
Approximate equivalent in short tons 
Granules, short tons 
Other, short tons (estimated) 


*In 1927 the mill stock sold, including school slates, was 9,287,680 sq. ft., 


1928, 8,860,000 sq. ft., valued at $3,430,000. 
*+F.o.b. at point of shipment. 


1927 AND 1928, BY USES 


1927— 1928 (estimated) 
Value? Quantity Value7 
$ 4,949,940 430,000 $ 4,472,000 


Quantity 
468,560 


176,540 162,000 , 
1,417,060 1,155,502 1,230,000 1,008,600 
12,420 10,800 
2,420,730 944,577 2,483,000 1,044,000 
18,760 : 19,200 
530,740 140,947 417,000 118,000 
4,920 3,900 ; : 
3,735,870 1,116,598 3,375,000 1,103,000 
10.490 10,500 
402,700 141,764 380,000 134,200 
3,450 3,200 
1,459,100 19,998 1,833,000 22,200 
780,580 975,000 
900 1,100 
459,760 2,775.962 413,000 2.474.000 
4,800 135 175,000 


»448 6,300 


692,040 $11,380,736 630,000 $10,551,000 
1 


alued at $3,5 


< 
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By Victor J. Azbe 


Consulting Engineer, St. Louis, Mo. 


Sewell, managing director of Sir Hedworth by this exchange of courtesy. No one 
Williamson’s Fulwell Lime Works, Ltd. 
Many an American lime producer remem- 
bers Mr. Sewell from his visits to this coun- 
try. He is a subscriber to Rock Propucrs 
of 20 vears standing, and Mr. Sewell’s father, 
now deceased, was an honorary member of 
our National Lime Association. 

It would be difficult even to imagine a 
more pleasant, accommodating and polished 
gentleman than Mr. Sewell presented to the 
reader (Fig. 84). There was not the slight- 
est hesitancy about giving any kind of in- 
formation in far greater measure than one 
had the right to expect. This was somewhat 
a surprise to the writer since he was told 
that in England, to get practical lime plant 
information, is difficult, that producers are 
secretive. Exactly the opposite is true. 
When told of this Mr. Sewell stated, that 
many years before when visiting the United 
States, he was welcomed by everyone, shown 
everything, there were secrets nowhere; and 
he will always remember it. 

Col. C. W. D. Rowe, another outstanding 
3ritish lime producer who visited the United 
States, in the January, 1928, issue of The 
British Limemaster, writes: “I was not per- 


Fig. 84. T. R. Sewell, managing 
director of the Fulwell works 


mitted to enter one plant, the one solitary 














a (OMPANIED by Messrs. Priest and exception to otherwise amazing hospitality.” 


Kay, the writer paid a visit to T. R. This series of descriptions is made possible 
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Lime Burning Practice Based on 
European and American Observations 


Part XIV—More English Plants—Mixed-Feed Kilns of 
Sir Hedworth Williamson’s Fulwell Lime Works, Ltd. 


harmed by free exchange of technical infor- 
mation, and any one who wants can gain the 
information he looks for. 


Largest Single Lime Operation in 
England 

Mr. Sewell is about the largest individual 
lime producer in England—producing over 
60,000 tons a year. The only larger produ- 
cer is the Buxton firm consisting of several 
different plants, all members of the Imperial 
Chemical Industries. 

Mr. Sewell has the further distinction of 
having installed the first hydrating plant in 
England. This was back in 1908. The 
hydrator, a four-cylinder Kritzer, is still in 
use today. Of the hydrate made, most is 
used by paint manufacturers and plasterers. 

The Fulwell works were first visited. At 
this plant only mixed-feed kilns were em- 
ployed, but of two different types. Figs. 85 
and 86 show the six Spencer kilns of mixed- 
feed type; but the fuel is not charged with 
the stone; it is added later lower in the 
shaft, but still directly to the lime. This is 
made possible by special shaft shape and by 
arches which create clear spaces for coai 
charging. The shaft also has contractions, 
so the burning gases must pass through a 
narrow channel when entering the upper 
wider shaft portions. 


Fig. 85. The six mixed-feed kilns at Sir Hedworth Fig. 86. The Fulwell plant giving a good view of 
Williamson’s Fulwell Lime Works, Ltd. the six kilns of special shape and design 
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While in kilns of the ordinary mixed-feed 
type, tuel of very low volatile content must 
be used; in these kilns the use of ordinary 
coal is possible. The gases given off receive 
sufficient air, pass through zones of high 





Fig. 87. Looking across the top of 
one of the kilns 


enough temperature for proper combustion, 





and the time element is such that heat can 
be properly given up to the stone. Since, 


Fig. 88. A view of the plant containing the crusher, screens and ball mill at the 
Fulwell operation, and also showing the loading equipment 


however, the lime is supplied to steel works, 
coal of low sulphur content is used. Its heat 
value is about 12,500 to 13,000 B.t.u. per Ib. what peculiar. They operated only in day Fuel efficiency is good; the performance 
The kiln height from drawing floor is 80 ft., time and not on Sundav. 
the shell’s oval 22x18 ft.; the output of each 


The balance of the during the best year was a ratio of 5.7 tons 
time the kilns were shut tight on top, they of lime per ton of coal of 12,500 to 13,000 
were drawn four times a day and fired every 3.t.u. This is a thermal efficiency of 60%. 
The operation was, to an American, some- two hours while operating. Ordinarily it is best not to pay much at- 


kiln per day was 29 tons. 
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Fig. 89. A general view of the Kirby Stephen works in Fig. 90. A view of the Kirby Stephen works during con- 
northern England struction, which gives a good idea of type of construction 








tention to statements about lime-fuel ratios; 
most American operators either exaggerate 
Still 
ordinarily 


the verformance or do not know it. 
the this 
By 


may be considered truthworthy. By 


Englishman in respect 


nature 





Fig. 91. 
Stephen 


Another view of the Kirby 
works during construction 


he is quite conservative, much less inclined 
to the making of over-statements. This con- 
servatism, however, inclines him to be rather 
slow to make plant changes. It must be 
proven to him in a rather definite manner 
This 


in a way works a hardship on the manufac- 


that a thing is worthy of adoption. 


turer of equipment; in some respects delays 
progress, and so it is not entirely an un- 
qualified blessing. 


Kiln Operating Costs 
The life of these Spencer kilns between re- 
pairs ranges from about 18 months to three 
shaft 
shape, however, repair costs are very high. 


years. On account of the complex 
My notes state £2000, which is approximately 
$10,000; and the time required is from three 
weeks to two months. The cost is so high, 
partly because of the many special shapes: 
some refractory blocks in the arches are 4 ft. 
by 2 ft. by 6 in., and so naturally quite ex- 
pensive. 

The gas kilns, described in the previous 
article, while having a shorter life require 
only about 10 days for repairs, at a cost of 
only about $1000. In addition, their capac- 
ity is higher, which brings the repair cost 
per ton of lime down very decidedly; and 
the cost per ton after all is what counts and 
not the length of the operating period. 
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An Interesting Quarry 

The quarry connected with the plant. is 
eeologically very interesting. There is 
some high calcium stone and a great deal of 
dolomite; much of the stone is of poor ap- 
pearance; none very good. The stone burned 
was called “medium” calcium, having a con- 
tent of between 5 and 6% magnesia. 

The lime drawn seemed to be rather hard 
burned, to an extent discolored; but this was 
caused partly by the kind of stone available. 
Nevertheless, the conclusion was that while 
these kilns use less labor and less fuel they 
do not make as good lime as the gas kilns 
previous described. 

Other kilns in this plant were three mixed- 
feed kilns, with shafts 10 ft. wide, 40 ft. high 
The 


shaft cross-sectional area, therefore, was al- 


and 50 ft. long, a most unusual shape. 


most 500 sq. ft.; and since the output was 
only 55 short tons of lime per day, the rate 
of production per square foot was 220 Ib. of 
lime per day. Certain German mixed-feed 
kilns produce 2520 Ib. per sq. ft. per day. 
While the kiln of Peerless White Lime Co., 
Ste. Genevieve, Mo., a gas kiln, here in the 
United States, produces 1700 Ib. per sq. ft. 
per day. 

Of course, the kilns were operated with- 
out either induced or forced draft; also they 
were old and considered obsolete, and not at 
all representative of good practice of today. 
These kilns particularly stimulated one’s in- 
terest because coal of high volatile matter 
was burned in them and not coke or anthra- 
For this 
undoubtedly there was an economic reason, 


cite, as ordinarily is the custom. 


although the fuel efficiency was lowered. 


It 


g. 87 shows the tops of these kilns; there 


was smoke, much volatile matter escaped 
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Fig. 92. The upper section of the kilns 
at the Kirby Stephen plant 


unburned, as indicated by red and_ blue 


Here and there one would see flame, 
particularly at the edges. 


smoke. 
Some of the gas 
was burned, but whether this did any good 
is doubtful. The burning of volatile matter 
took place in the preheating zone and heat 


was utilized for preheating of stone, for 


which purpose there is enough heat of low 
temperature elevation, coming up from the 


burning portion of the kiln anyway. That 
almost all of the heat in the volatile matter 
was wasted is proved by the fuel ratio. The 


Spencer kiln mentioned before, where vola- 
tile matter was properly utilized, had a ratio 


of 6 to 1; these kilns had a ratio of only 


Fig. 93. The lower portions of the kilns at the Kirby Stephen plant before 
they were closed in, showing the boiler, fan and stack 
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Fig. 94. One pair of the semi-gas 
producers at the Kirby Stephen plant 


about 4 to 1, the difference being very closely 
represented by the heat in the volatile 
matter. 

Fig. 88 shows the plant, which includes a 
Sturtevant crusher, screens and ball mill. 

Of particular interest also was the em- 
ployes’ club-house, with tennis court, well 
constructed and nicely maintained, something 
most unusual for a lime plant. 


New Gas-Kiln Plant 

At the time of the writer’s visit to Eng- 
land, Mr. Sewell had under construction two 
new Priest gas-fired kilns at his Hartley 
lime works, at Kirkby Stephen; so the fol- 
lowing day a visit was paid to this plant. It 
would be well to remember that these plants 
are in the northern part of England, close 
to the Scotch border; the time of the year 
was September, but a top coat was far from 
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too warm for comfort while out in the open. 

The distance to Kirkby Stephen required 
an automobile drive of a couple of hours, 
partly through fertile farm land, where one 
could admire the attractiveness of the Eng- 
lish farm, built for permanency, clean and 
attractive, with a general air of solidarity. 
Most of the land gone through was, how- 
ever, bleak mooreland, wind swept heights, 
poor thin soiled, with only plenty of sheep, 
and typical of Scotland farther north. The 
writer never again will wonder that Scotch- 
men acquired the reputation for economy ; 
he had to be economical; nature certainly 
was not very free toward him. The coun- 
try, as also the climate, both were against 
him. 

Fig. 89 shows the new plant at a distance. 
It should be noted that the rock storage 
chamber of the kiln top is expanded out 
differently from that at Raisby Hill (Rock 
Propucts, January 5, 1929), so as to provide 
more storage capacity without additional 
height. The same elevator system as at 
Raisby Hill can be noted for rock hoisting. 
Figs. 90 and 91 show the kilns at closer 
range, and those who are interested can 
trace the various details. 

Fig. 92 shows the upper section of the 
kilns; note the point of the kiln gas take-off, 
with door for clean-out purposes; also that 
the upper portions of shell are much wider, 
thus allowing space to store more rock with- 
out increasing the kiln height. 

To draw off the gas below the storage 
zone has certain valuable advantages. Fresh 
stone enters the working portion of the kiln 
every time lime is drawn, while there is 
fluctuation of temperature of the kiln gas. 
This fluctuation is not very great; it never 
is so hot, and never so cool, as when the 
kiln is charged in the ordinary manner of 
once or twice a day. Constant temperature, 
especially on induced-draft kilns, is condu- 
cive to constancy of kiln operation, because 


the gas-handling capacity of a fan is nat- 
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Fig. 96. Another English lime plant. The quarry is to the left and up the hill, 
so that the stone can be delivered to the kilns over the trestle 
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urally much less when gas is hot than when 
cold. The temperature of escaping kiln gas, 
from a kiln charged once or twice a day, 
will vary from about 200 deg. F. after charg- 
ing to often 1100 deg. F. before charging in 
the morning. The fluctuation on the Raisby 
Hill Priest kilns was only between 480 
deg. F. and 650 deg. F. 

Fig. 93 shows the boiler, fan and stack 
in foreground, when less steam is needed, 
or if the boiler is out of service, the bypass 





Fig. 95. View showing both pairs 
of semi-gas producers at the 
Kirby Stephen plant 


connection shown is used. This entire plant 
was not of a competitive design; everything 
was executed to a degree of perfection: 
some may think beyond reason; great 
thought was given to small details, and the 
whole certainly is a proof of the desire to 
build for permanency. 

The kilns are surrounded with a surpris- 
ing number of platforms and operating 
floors. Opportunity for ready accessibility 
certainly was kept in mind in the layout; 
the openings in the kiln-gas suction duct to 
be used for clean-out purposes are another 
evidence of this. 

Each kiln is equipped with two of the so- 
called semi -gas- producers. These _pro- 
ducers if properly operated with good coal 
make as good gas as any. They ordinarily 
have some disadvantages, but close coupling 
with the kilns, as shown in Figs. 94 and 95, 
is on the other hand of considerable ad- 
vantage; flue-cleaning, heat loss as well as 
first cost all are reduced considerably. The 
gas flues and valves for gas admittance 
are of the same type as found at Raisby 
Hill; the producers have automatic feed- 
ing devices, the external walls are of 
bolted, cast-iron plates, and the depth is 
sufficient to carry a fairly thick fuel bed. 
In Fig. 94 the distance between the draw- 
ing floor and the gas flue should be noted, 


















































apparently the importance of roomy deep 
coolers is fully realized. These kilns were 
built for an output of 80 tons each, but 


with center burners more is expected. 


Progressive Improvement in British Kilns 


Two views of another English lime 
plant are given in Figs. 96 and 97. The 
kilns are of Spencer type, with one 
changed to the Priest gas-fired type. The 


gas-fired kiln produced around 100 tons 
of lime per day. 


Kilns built in England 100 years ago 
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Fig. 98. An English intermittent- 
flare kiln 
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had capacities of 10 to 15 tons; those built 
20 years ago about 30 to 35 tons, those built 
today range from 35 tons up, with no 
small output kilns built now. In America 
some still insist on putting in small kilns, 
that properly should have been considered 
as out of date 25 years ago. The Spencer 
kiln in 
changed to the gas-fired type, had a ca- 
shaft 
diameter now is 16 ft.; height from dis- 
charge doors, 80 ft. The shaft, however, 
at the gas that the 
same space of 4 ft. between center burner 
and side walls exist in this large kiln, 
as in the previously described small kiln. 

The writer must admit that lime kilns 
were not all that took his time in these 
parts of England. There were many 
things to see of great interest, much of 
it inclined one to think, as for example, 
the original ticket office where the first 
ticket on the first railroad in the world 
was sold, the Darlington and Stockton 
R.R., at Stockton, and Stephenson’s first 
locomotive, still standing in the Darling- 
ton R.R. Station, and not so crude either, 
as one would expect the first locomotive 
to be. 

But the chalk kilns first seen still were 
intriguing. The sketch, in Fig. 98, shows 


the above plant, before it was 


pacity of 50 tons per day. The 


inlets contracts so 
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Fig. 97. A view of the same plant shown in Fig. 96, showing the quarry with 
kiln stone, ready for transportation to the plant 


kiln. 
charged, fired and emptied, charged again 
While crumbling is at a mini- 


an intermittent flare They are 
and so on. 
mum, naturally the efficiency is not very 
high, a ratio of only about 2.7 to 1 is 
obtained. Coke is used for fuel, and good 
lime is made, but the labor cost is high, 


fuel 


operation is not conducive to high capa- 


and so are costs; also intermittent 


city. But how can one reduce breakage 
and still get all the cycles necessary to 
high efficiency, such as preheating of air 
with hot lime and cooling the gas with 
cold stone? 


Modern Chalk Kiln 


Mr. Priest, with the kiln shown under 
construction in Fig. 99, has solved this 
quite interestingly. There are four shells 
each having an effective height of 28 ft. 
They act not as four kilns, because the 
four shells could properly be termed one 
kiln, 100 ft. high. The first shell contains 
just burned chalk, air passes through it 
and is heated while the chalk is cooled 
preparatory for drawing; the hot air then 
enters the next shell where there is chalk 
in layers alternated with coke. Here the 
burning takes place. The hot gases next 
pass into the third shell, where the stone 
and coke are too cool to burn; they are 
being heated with the heat in the gas 
from the second shell, and in turn cool 
this gas which then goes to waste, con- 
taining a minimum amount of heat. The 
fourth shell is either being charged or 
emptied; the various shells by means of 
valves are made to alternate ‘in their duty 
a great deal the same as the different 
sections of a ring kiln. 





The 


mixed-feed 


efficiency of these or rather this 
kiln is high, 
coke breeze containing considerable mois- 
Still a of 6 to 1 is 


In no other way can one prove 


very although 


ture is used. ratio 
obtained. 
more conclusively the great importance 
of maintaining the proper heat cycle, of 
fully preheating the air, and of cooling 
the gases, than by comparing the _ per- 
formance of this peculiar kiln with the 
aforementioned flare kiln. One produces 
lime with less than half the fuel required 


by the other. 





Fig. 99. A unit of four kilns which act 
as one continuous kiln, the gases pass- 
ing from one to the next in rotation 
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Sand Settling and Devices for Settling 
and Classifying Sand 


Part XII].—Applications of Settling and 
Classification to the Rock Products Industry 


By Edmund Shaw 


Contributing Editor, Rock Products, Los Angeles, Calif. 


HERE is hardly a branch of the rock 

products industry in which settling and 
classification have not some application, if 
only an experimental one. In fact, in any 
industry where liquids and finely divided 
solids are brought together these are applied, 
and various applications have been given in 
this series by way of illustrating the use of 
the devices described. In this article the 
applications will be grouped rather than the 
machines and devices used. The main groups 
for the uses of classification and settling are: 

1. To separate (partially) solids from 
liquids. 

2. To wash finely divided solids. 

3. To separate finely divided material into 
sizes. 

4. To separate materials of different spe- 
cific gravities. 

Any two or more of these processes may 
be carried on at the same time and with the 
same devices. In fact, it is impossible to 
avoid using more than one in some cases, as 
separation of finely divided solids from a 
liquid cannot be carried on without a wash- 
ing effect. But there is always one prin- 
cipal reason for applying a process, and the 
other effects are incidental, even though 
they may be advantageous. 


Separation of Solids from Liquids 

The partial separation of solids from liq- 
uids is effected by practically every machine 
or device that has been described. The 
notable exception to this are those classifiers 
using rising current water which have no 
method of controlling the discharge. Such 
classifiers as that shown on page 49 of the 
April 10, 1928, issue (Part IV) and on 
page 77 of the October 13, 1928, issue, give 
dilute discharges, almost as dilute as the 
pulp with which they are fed in some cases. 
They have to be followed with some de- 
watering device as a general thing. Most 
of the hindered settling classifiers also give 
rather dilute discharges. 

The dewaterers divide themselves into two 
classes, the settling tanks which allow the 
settled sand to flow out as a quicksand and 
the mechanical types which draw out the 
settled sand by means of drags, rakes or 
screws. The simplest of the settlers are the 
large tanks used as bins. These were de- 
scribed in Parts II and III of this series, 





and it was shown how to calculate their 
dimensions, so nothing further need be said 
about them. The automatic sand _ settlers, 
however, have to be installed for the work 
they have to do, and their limitations should 
be considered before they are installed. 

The writer’s experience with them may be 
summed up as follows: They work well on 
building sand and other ordinary sizes of 
natural sand. They work, but not so well, 
on fine natural sands; that is, they have to 
be looked after more carefully and_ bear- 
ings have to be kept in good condition. They 
will not work at all on some kinds of fine 
crushed rock; for if they stand idle for a 
short time the cementing quality of the rock 
will cause it to set. On other kinds of rock 
I have been told that they work fairly well. 
For fine sand and crushed rock, then, it is 
better to use a device that has some means 
of digging out the sand after it has settled. 
This may be as simple an affair as a big 
tank or sump from which the sand is exca- 
vated by a clamshell bucket, or it may be 
one of the machines using drags or rakes or 
screws. The latter are not only cheaper to 
install and operate, but they do better work 
where they can be used. 

The automatic settling tanks have to be 
installed of a size proportionate to the 
amount of water to be handled and the size 
of the sand grains to be saved, and if one 
tank is not large enough two must be used. 
So a common arrangement is to put one 
tank just after the gravel screens of a sand 
and gravel plant and divide the overflow 
from this tank between two others of the 
same size. Both the washing and classifica- 
tion are good enough for ordinary purposes 
with this arrangement, but the point is that 
the area for settling should always be cal- 
culated in the way that has been described 
in previous parts of this series to make sure 
that it is sufficient. And it cannot be too 
strongly emphasized here that it is better to 
have too much settling area than too little, 
for it can always be cut down. But if the 
tanks installed are too small there is noth- 
ing to do but to install others, and this often 
means very expensive changes in the layout 
of the plant. 

An automatic settling tank followed by a 
long surface current box of the type de- 
scribed in Part IIT makes an excellent com- 


bination for a sand and gravel plant where 
two sizes of sand are wanted. The box 
gives the required area cheaply and the size 
of the product can be controlled easily by 
cutting down the settling area until only the 
sizes wanted are recovered. It is much liked 
in the plants where it has been used. 

While it is more important to keep auto- 
matic settling «tanks in the best condition 
with fine sand than with coarse, bearings 
should not be neglected in any case. Knife 
edges are bound to become blunted by the 
wear of the sand that gets into them from 
spills and by the wind. I have seen some 
tanks working with the knife edges in such 
poor shape that it would seem impossible 
for them to function, and no doubt they did 
stick occasionally, causing an “unexplained” 
runaway. It costs so little to replace or 
sharpen worn knife edges that there is no 
excuse for not doing so. 

The packing of fine sand on the sides of 
settling tanks may be cured by putting a 
small pipe down into the tank so that it will 
discharge water where the sand packs. 


Washing 

Washing is a subject big enough for a 
book in itself, but the main principles may 
be stated here to show why one device or 
method may be preferred to another. The 
two main principles are: (1) The dirt re- 
moved is to the dirt left behind in the sand 
as the water removed is to the water left 
hehind in the sand. (2) The most econom- 
ical use of water is to divide it into two or 
more washes. The reader is asked to accept 
these without the calculations that would 
prove them to be true, as a discussion of the 
theory of washing would lead us too far 
afield. 

When a plant is not doing good washing 
there is only one remedy and that is to use 
more water, assuming that the grains have 
been scrubbed free from clay, as is almost 
always the case. If the suspension of clay is 
so thick that the grains of sand settle too 
slowly to be caught in any ordinary settling 
device there must be enough water added to 
correct this. I have seen such a condition 
in plants washing phosphate rock and in 
plants for washing building sand, although 
it is rather unusual. It is more a matter of 
the kind of clay than the amount that is 
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present which prevents the desired separation. 
Assuming that the mixture is dilute enough 

so that the grains will settle, it then becomes 

a question of how to add the extra water 

that is and also the settling 


needed extra 


capacity. This may be done in three ways: 
(1) By simply increasing the amount of 
water used and putting in bigger settlers to 
handle it. (2) 


through a second settler or series of settlers. 


sv rinsing in fresh water 


(3) By using hydraulic water. 

The choice of a method will depend upon 
circumstances. If the washing needs to be 
only a little improved to be satisfactory, and 
the design of the plant will permit it with- 
out too much expense, then the first method 
may be used. Simply increasing the amount 
of water and adding another automatic set- 
tling tank was enough to turn an unsatis- 
factory product into a veiy satisfactory one 
in one case of which the writer knows. But 
this 


second or 


if better washing than will give is 


needed, then the third method 


must be used. The second method, rinsing. 
is the one most in use. To apply this it is 
sometimes necessary to duplicate the entire 
sand recovery portion of the plant, the sand 
being caught and partially washed in the 
first set of settlers and rinsed clean in the 
second. This takes a great deal of space and 
head-room and makes an expensive instal- 
lation. 

This is one of the reasons why the writer 
believes it is better to use nydraulic water 
(rising current water). There is no loss 
of head-room or floor space, the hydraulic 
water devices occupying the same place that 
the original devices did. In fact it is often 
unnecessary to add new devices at all, as 
many forms of settlers and mechanical classi 
fiers may be fitted so that hydraulic water 
may be used in them without being taken 
out of the plant and at small expense. 

The other reason is that hydraulic water 
gives excellent washing. The grains fall out 
of dirty water into clean water and only a 
trace of clay accompanies them except in the 
case of very fine sands. The writer has seen 
clean sand, almost without a trace of clay, 
discharged from a hydraulic water device 
that was fed with far more clay than sand, 
that impossible with 
any other form. As the advantages of using 


something would be 
hydraulic water over rinsing become better 
known it is to be expected that this method 
will be more used than rinsing. 

At the same time there are cases in which 
rinsing is more effective. In the washing of 
silica sand, for example, the method of giv- 
ing a succession of rinses through screw 
washers is to be preferred on account of the 
scrubbing action that goes on with the wash- 
ing. Plant design, the advantage of moving 
the product to another place, the dryness of 
the washed product required, and some other 


things may also influence the choice of 
method. 
The recovery and washing of the fine 


sands from phosphate rock in the Tennessee 


Rock Products 


field present about as difficult a problem as 


any the writer has met with in the reck 
Different machines have 


been used, but all that have been 


products industry. 
success- 
fully used have large settling areas to catch 
the sand and hydraulic water to wash it. 


Separating into Sizes 

Separating sand into sized products has 
several applications in the rock products in- 
dustry which may be grouped as follows: 
(1) To make two or more salabie products. 
(2) To make a salable product by removing 
an excess of some sizes, usually the fines. 
(3) To 


feed. 


variations in the 
(4) With regrinding. (5) 


compensate for 
To aid in 
screening or drying. 

Making two or more salable products is 
Almost 
every sand and gravel plant makes coarse 


the commonest use in the industry. 


(concrete) sand and fine (imason’s or plas- 
tering) sand. Where the fines from crushed 
rock are washed, similar products are often 
made. For ordinary work of this kind two 
automatic settling tanks in series or two 
classifiers, of the drag, rake or screw type 
i series, are sufficient. They are arranged 
so that the overflow from the first goes to 
the second. When more efficient sizing than 
these will give is wanted there are plenty of 
classifiers, mechanical and free and hindered 
settling classifiers, that will give it. 

But no classifier of any sort will do close 
work unless it is given a fairly uniform feed, 
uniform both in solids and water content. 
It is worth going to considerable trouble to 
secure this uniformity if really good work 
is wanted, for one of the limitations of 
classifiers is involved. Neither a screen nor 
a classifier will do good work if it is over- 
fed, but a screen will do good work when 
it is underfed, while a classifier will not. A 
fair average result may be obtained with a 
that with wide 
variations, but for the best work in separa- 


classifier is given a_ feed 
tion, uniformity is necessary. 

At the same time it is possible to com- 
pensate for large and long-continued varia- 
tions in the feed by classification. An excel- 
lent example is found in a sand plant which 
has a row of five hindered settling classi- 
The 
feed is pumped from a river bed and at 
times it varies widely in the proportions of 
fine and coarse. With the five classifiers it 
is possible to cut out any part of the feed 


fiers discharging on a conveying belt. 


so that the sand will meet specifications no 
matter what the 
may be. 


river bed 
The arrangement is also used to 


feed from the 


prepare sands to meet special applications. 


Classifiers and Screens 

A classifier and a screen make an excel- 
lent combination. The classifier makes a 
partial separation and the screen completes 
it, the advantage being that the screen is not 
overfed. Several plants producing blast and 
filter sand are using this combination suc- 
cessfully and more plants producing these 


and other sized materials could do so to 
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advantage. Where drying is a part of a 
process the advantage is even greater, as the 
material may be first classified, then dried. 
and then the few fines remaining may be 
easily screened out. The expense and trouble 
of drying all the feed before screening is 
avoided and the wet classified product may 
be kept out of doors in storage at much less 
expense than it would 
handle all the feed. 


cost to store and 

For classifying before screening, any of 
the mechanical types or the classifying types 
of automatic settling tanks may be used, as 
the separation does not need to be very close 
and the simplest device that will do the work 
is the best. This is true of the usual fine 
size separations, but for the separations on 
the coarser meshes a classifier with a rising 
current is much Where 
more than one size is wanted for screening 


io be preferred. 


and two classifiers are used, at least one of 
these should have a rising current. 

Excellent results in making filter sand to 
meet very rigid specifications have been ob- 
tained with one classifier and two screens. 
The oversize, which was in small amount, 
Then the 
material was classified to remove the greater 
part of the 


was first taken out by a screen. 


fines, and the remainder was 


taken out by the second screen. 


Classifying for Grinding 


tube mills and 
other fine grinding machines to remove that 


Classifiers are used with 
part of the product that has been sufficiently 
ground, returning the remainder for regrind- 
ing. In the rock products field such use is 
limited, as so much grinding is done in dry 
mills where an air separator takes the place 
The rake and the bowl classi- 
fiers are most used in this work, but other 


of a classifier. 


classifiers may be used if they are so de- 
signed and run as to be good classifiers. For 
the efficiency of a mill run in this way is 
largely a matter of good classification. 

In grinding cement raw material the use 
of classifiers has never passed the experi- 
mental stage, but this is because other con- 
siderations than the efficiency of the 
have made one pass grinding generally con- 


mill 
sidered more economical. 


Separating Materials of Different 
Specific Gravities 
The great use of classifiers for separating 
materials of different specific gravities is in 
the mining field, especially in the treatment 
of metallic ores. There is nothing quite 
corresponding to this in the rock products 
field unless it from 


is the removal of iron 


glass sand. This has been done on concen- 
trating tables which are usually preceded by 
classifiers. The removal of impurities from 
phosphate rock has also been effected by 
table concentration, and classifiers could pre- 
cede these to advantage. 

The great use of classifiers for separating 
materials of two specific gravities in the in- 
dustry is in sand plants where they are used 
to separate lignite, coal, trash and clay balls 











in washing sand and crushed rock. Such use 
has been pretty thoroughly’ discussed in 
Parts XI and XII, so there is no need of 
adding anything here. 


Kinds of Settlers and Classifiers Used 
in Different Branches of 
the Industry 

The following list is made up from the 
writer’s recollections of the many plants he 
has visited while doing editorial and con- 
sulting work. It is only as complete as those 
recollections and he would be glad to correct 
it if any type has been omitted: 

Sand and Gravel—More settlers and 
classifiers are used in the sand and gravel 
industry than in any other branch, as so 
large a part of the product is washed. Prac- 
tically all the devices mentioned in the pre- 
ceding pages, and some that have not been 
mentioned, have been used in washing sand 
and separating it into sizes. In the order of 
the tonnage handled, although not in the 
number of the machines of each class in use, 
the list would be about like: 

1. Sand drags, mostly of the chain type. 

2. Automatic settling tanks and boxes. 

3. Simple hand-controlled 
discharge outlets or discharged with clam- 


settlers with 


shell buckets, such as sumps, bins and tip- 
ples. 


4. Rake and screw classifiers. 
5. Dewatering elevators and sand wheels. 


6. Hindered settling classifiers of the screw 
and the rising current type. 

7. Various home-made devices. 

Silica Sand—A great part of the silica 
sand produced is also washed. For this work 
screw almost 
always used, since the washing has to be so 
thorough. But 


classifiers run in series are 


other classifiers are 


used, so the list would be: 


some 


1. Screw classifiers. 
2. Rake and drag classifiers. 


ae lered settling classifiers, where 
blast sand and filter sand are made. 
4. -unps and home-made devices used as 


preliminary washers. 

Crushed Rock—While only a few classi- 
filers are used in this branch of the industry, 
the washing of crushed rock is of increasing 
importance and_ the 
Drag classifiers are 
other, the list being: 


number is growing. 


more used than any 
1. Drag classifiers. 
2. Rake and bowl classifiers. 
3. Sumps emptied by a clamshell bucket. 
The above list does not include washers. 
used on material above 14 in. in diameter. 
Phosphate Rock—The recovery and wash- 
ing of fine phosphate rock sands requires, as 
explained above, machines with a large set- 
tling area and the use of 
water. The list is: 
1. Bowl classifiers. 
2. Hydrocones. 


> 
) 


rising current 


. Slime and fine sand cones. 


4. Various home-made devices. 


Rock Products 


Cement, Lime and Gypsum—These 
branches of the rock products industry use 
no classifiers, as the processes employed are 
so largely dry. Experimentally, as has been 
stated, they have been used in the wet grind- 
ing of cement raw materials and they have 
been used incidentally in the washing of 
limestone fines to be burned in a rotary kiln. 


(The end) 


Dolomite Products Co. to Build 
New Plant Near Rochester 
PPROXIMATELY $500,000 will be 


expended by the Dolomite Products 
Co., of Rochester, N. Y., for the construc- 
tion of a new crushing plant at Penfield, 
N. Y., to supplement the plant located on 
Suffalo Road, town of Gates. Announce- 
ment of the purchase of the Millard A. 
Clark and Martha Sipple properties con- 
sisting of 150 acres and located at Whalen 
and Scribner roads in Penfield was made 
on January 20th by John H. Odenbach, 
president of the Dolomite Products Co., 
and the immediate installation of machin- 
ery will enable the east side plant to be- 
gin operation by early spring. 

The consideration for the property was 
nearly $50,000 and about $450,000 will be 
spent for the plant. Exhaustive analytical 
research has been made by the Mechanics 
Institute on stone specimens from the lo- 
cation of the east side plant of the Dolo- 


mite Products Co., and Mr. Odenbach 
said that the strata of dolomite which 
runs through the town of Gates, at a 


width of about 3,000 ft., crops out on the 
site for the new plant, and that the stone 
there is of most satisfactory quality. 


Capacity of 4000 Tons Daily 
The stone has been drilled to a depth 
of 160 ft., on the Penfield without 
striking gravel or sand pits and there is 
an overburden of soil of only about 8 ft., 


site 


which must be removed before quarrying 
operations are started. Sixty people will 
be employed immediately upon the com- 
pletion of the Penfield plant, which will 
have a daily capacity of 4,000 tons. It 
will be operated on a 20-hour basis, as is 
the Gates plant, which employs 80 work- 
men. 

The Gates plant represents a capital in- 
vestment exceeding $700,000. 
of the Products Co. now ap- 
proximates $1,000,000. The company was 
organized in 1920 by Mr. Odenbach and 
it has flourished splendidly. Production 
in 1920 totaled 7,400 tons and in 1928 it 
grew to 350,000 tons of crushed stone. 


Total assets 
Dolomite 


An electric shovel capable of loading 
2,000 tons of rock in ten hours will be in- 
stalled at the Penfield plant. 
shovel has been in successful operation 
in the Gates plant. 
nearly $40,000. A primary crusher and a 
secondary crusher will be installed 


these represent an expenditure of about 


Such a 


The cost of the shovel is 


and 


wn 
NI 


$52,000. There will be employed at the 
plant 1,000 hp. of electric power, through 
installation of motors, and the Rochester 
Gas & Electric Corporation is extending 
high tension wires to the Penfield prop- 
erty. The production of the east side 
plant will be sufficient stone for the con- 
struction of one mile of road each day. 
The two plants will have a combined out- 
put of 8,000 tons, or sufficient for two 
miles of road daily. This is on a 20-hour 
production Mr. 
plained. 


basis, Odenbach_ ex- 

The bins for storing and sorting the 
stone and the conveyors will be of steel 
construction and the contract for them 
has been awarded to the Genesee Bridge 
Co. The crusher capacity will be about 
1,000 tons per hour, permitting future de- 
velopment. Thirteen additional trucks 
will be purchased for the east side plant, 
making 43 trucks in all that are owned by 
the company. Deliveries will be made in 
all towns on the 
County. 


east side of Monroe 


Greater Business Predicted 
There are 140 acres connected with the 
Gates plant and there is a frontage of 
three-quarters of a mile along the New 
York Central Railroad, and a 
track within the plant property. 
During the last season the 
furnished stone for 


mile of 


company 
approximately 40 
miles of state road in addition to approxi- 
mately 30 miles of town road construc- 
tion. It furnished material for a 
number of real estate subdivisions and for 
the municipal airport. A large number of 
miles of state roads are to be constructed 


also 


during the next few years and the com- 
pany is preparing for a greater volume of 
business, Mr. Odenbach declared. He said 
that with the ever-increasing number of 
automobiles in use the road construction 
program will become more elaborate and 
with the new plant the company is pre- 
paring for the anticipated increased de- 
mand for its products. 

The Products close 
corporation controlled by John H. Oden- 
bach, his Kred J. Odenbach, 
Mathew P. Odenbach, Charles P. Oden- 
bach, Frank J. Waddell and a few friends. 
Harvey W. Clark is general superintend- 
ent of (Nos) 


Dolomite Co. is 2 


brothers, 


the company.—Rochester 
Democrat and Chronicle. 


New Rip-Rap Quarry to Open 
in Missouri 

N UNCONFIRMED report reaching 

this office that the Wabash rail- 
way’s loading dock at the Huddleston quarry 
at Miami Station, Mo., is being put in order 
for production. The report says that the 
quarry will furnish approximately 160 car- 
loads of which which will be used for revet- 
ment work on the Missouri river—Carroll- 
ton (Mo.) Democrat. 


Says 




























58 





Rock Products 





February 2, 1929 


Hints and Helps for Superintendents 


Keeping the Front of an Oil 
Furnace Cool 
CHARLES LABBE 

Death Valley Junction, Calif. 
F the 


devices on the front of an oil 


furnace to protect the operator from 
the direct intense heat when he is sharpen- 
ing tools or doing similar work that re- 


quires continuous handling of the steel, the 





Chains hung across the front of an oil 
furnace keep the heat from the operator 


best protection is made of a set of chains. 
Pieces of discarded chains of about the same 
size are cut to the same length, strung on a 
rod fastened at the top of the furnace and 
allowed to hang loosely in the front of the 
furnace opening, nearly reaching the steel. 

The chains are not rigid and can accom- 
modate pieces of any shape and still give 
the same protection as a solid curtain with 
the difference that the fire can be observed 
through the links. When not wanted, the 
chains can be pushed to either side. 

(This same idea has been used in the lead 
smelting industry to act as a screen that 
functions to prevent the smoke and fumes 
from coming out the doors or other open- 
ings, as well as for heat protection. By 
their use in that industry poling or hand 
rabbling can be done through the open fur- 
nace door.—THE Enrrors.) 


A Conveyor Screen 


HE dried phosphate rock of the Hoover- 

Mason plant, Mt. Pleasant, Tenn., is re- 
ceived from the storage pile by a reclaiming 
belt running in a tunnel under the piles. The 
rock, some of which is 3 in. in diameter, 
though for the most part it is nearer 1 im., 
falls from this belt to a slightly inclined 
shaking screen equipped with a single deck 
of wire cloth having a 1%4-in. mesh. 

The screen is shaken by means of a 5-hp. 
motor through an eccentric that is connected 
with the end of the screen by a horizontal 
arm. The reciprocating motion of the screen 


not only clears the openings in the wire 
cloth, but delivers the oversize to the boot 
of an elevator which raises this rock to a 
The 


crusher and from the screen are then fed to 


small crushing unit. fines from the 


the Raymond mills for reduction for agri- 
cultural phosphates. 


A Safety Suggestion 
HERE rock is hoisted up an incline from 
a quarry, it is not unusual for the car 
to break loose from the cable, due to any 
which are the 
“king 


bolt” or the slipping of the wire loop from 


number of causes, among 


crystallization and breaking of the 


the bolt, or just plain carelessness. At any 
event, there are a host of reasonable alibis 


available for the car getting loose, but there 


y ff 


A block pulled up the incline behind a 
quarry car may prevent a disaster if 
the car gets loose 


is no occasion for the car being allowed to 
hurl itself back to the quarry floor where 
it may be completely wrecked and perhaps 
injure or kill workmen below, when some 
device can easily be used to act as a drag. 
A short piece of 4x4 with two short lengths 
of chain attached by suitable eye bolts is 
easily fastened to the back end of the car, 





and in the event of the car breaking loose, 
this drag either stops the car of derails it 
without excessive damage. 


An Automatic Pipette 


By MAURICE HYMAN, B.S.C., 
University of Edinburg 


(From Journal of the Society of Chemical 
Industry) 


N manipulating an ordinary pipette, diffi- 
culty is sometimes experienced in adjust- 
ing the level of the liquid, without undue loss 
of time, accurately to the graduation mark; 
there is also some risk of draw- 

ing the liquid into the mouth. 

The 

Cc free 


and is so designed that a large 


pipette here described is 
from these disadvantages, 


number of equal portions of a 
liquid can be quickly and accu- 
cately measured. 


Ww 


The stem of the pipette is cut 
off at the graduation mark and 


> 


is fitted, by means of a rubber 
r) stopper, into the wide tube, D, 
about 3 in. long. This tube is 
constricted as shown at A, and 
is connected by means of a piece 
of rubber tubing (1% in. long) 
with a piece of glass tubing, C, 














which serves as a mouthpiece. 





The pipette is filled by suc- 
tion until the liquid overflows 
into D. 
then compressed, when it will 


The rubber tubing is 


be observed that the level of the 





liquid falls somewhat below the 


anineiee graduation mark. The mouth- 
pippette Piece is then closed with the 


) 





A screen which conveys as it separates 
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forefinger in the usual manner and, on now 
releasing the rubber tubing, the liquid rises 
again in the pipette and overflows once more. 
The pipette, held by the mouthpiece, is now 
raised out of the liquid and the contents are 
delivered into the receiving vessel as usual. 

When the trap D becomes full of over- 
flowing liquid, the rubber tubing and mouth- 
piece are removed and the liquid is poured 
out; in this way the mouthpiece and rubber 
tubing always remain dry. 


Ball Bearing Gage 
OMETIMES it is necessary to check the 
size of ball bearings. A gage made ac- 
cording to the sketch has proven satisfactory 
for %-in. balls. Roll the ball bearings be- 
tween straight edges, starting from the small 
end, until they fall through the holes in the 
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A gage for separating various sizes 
of bearing balls 


plate. By checking the size of the balls fall- 
ing through each hole it is easy to separate 
all sizes of balls in a short time. This check 
can be made as accurate as is necessary for 
any job.—Engineering and Mining Journal. 


Choice of Belting 

W. L. HOME 

Ft. Lee, N. J. 
HIS is not intended to be a technical 
discussion of the merits or demerits of 
any particular type of brand of belting, 
but is merely a thought that may save 
somebody some money and may also save 
belt manufacturers from arguments with 
their customers. The hint applies to any 

belt whatever its use may be. 

There are many types and makes of 
belts but all belts reach the end of their 
usefulness and there are but two reasons 
for this—they either wear out or reach 





Ballast spreader used for leveling off stockpiles beside 
the tracks so that more stone can be piled 
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the end of life through abuse and accident. 

If on a certain drive, conveyor or ele- 
vator the belt always wears out from use 
and not from abuse and accident, there is 
a chance for economy by providing per- 
haps the most costly and best grade of 
belt obtainable, since possibly a super- 
high-grade belt would be real economy. 
If on the other hand the life of a belt is 
short, and the operator and belt salesman 
both agree that it is abuse and accident 
that cause the failure despite the fact that 
the belt is of such a 
grade and type that it 








should stand up, it is  cHarcinG 
nothing but  foolish- staat 
ness for any operator = 
to try to overcome the es g 
trouble by purchasing { ce 
the highest grade and 

most costly belt. What 
will tear, pull apart 
and punch holes in a 
good average grade 
of belting will in al- 
most as quick a time 





ruin a high price belt. 
The only difference is 


ae CHAMBER 
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pit from 16-yd. western-type cars. This pit 
is about 800 ft. long and when the banked 
material is so high that further dumping is 
impossible the switch engine that the com- 
pany has available hooks on to a ballast 
spreader of the type shown and clears the 
piles. This makes the track shifting opera- 
tion that follows more easily accomplished. 


German Kiln of Unusual Con- 
struction for Burning 
Magnesite 


N INTERESTING German kiln for 

calcining lump material, in this case 
magnesite, is reported in a recent Technical 
Bulletin of the American Refractories Insti- 
tute. It is used for the dead burning of 
magnesite and is the first of this type to be 
built. The accompanying sketch presents a 
diagram of the cross section showing the 
general principle of its operation. The lump 
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that it costs more to 
ruin the costly belt 
than it does the cheap- 
er one. Unless the 
trouble is plainly the wrong belt for the job, 
the manufacturer should not sell and the cus- 
tomer should not buy the expensive belt 
to cure the condition. Improve the con- 
ditions while you have the cheaper belt 
and when conditions are finally corrected 
it is then time to put on the better grade 
of belting. 


Ballast Spreader on Stock Pile 


N northwestern Ontario there is a new 

trap rock quarry and plant to supply bal- 
last to the Canadian Pacific R. R. During 
the fall months, when the heavy grain move- 
ments are in progress ballast shipping stops. 
From that time until the severe winter sets 
in is only a short time, and during that 
period the Grenville Crushed Stone Co. 
stock piles its production by dumping into a 


Unusual type of European kiln for 
calcining lump material 


material is fed into 
the charging door and 
falls upon the hearth, 
and is raked over its 
surface. After being 
heated for the neces- 
sary length of time it 
is pulled forward and 
falls into the vertical 
cooling chamber. Air 
for combustion is 





drawn through the 

cooling material, preheating it, and is burned 
with the fuel in the combustion chamber. 
The flue gases give up their heat to the ma- 
terial in the charging chamber on their way 
to the stack. The kiln is fired with pro- 
ducer gas and is very efficient. An objec- 
tion to its operation, however, is the neces- 
sity of hand labor in raking the material. 





Stockpiles besides the railroad which are spread by the 
ballast spreader and later recovered by a clamshell 
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Cement Mulls Enroll for Safety 
Training Program 


Entire Industry to Be Schooled in First-Aid Work 


— OF SAFETY and first aid 
training, said to be the most general 
undertaking by 


any industry to date, has 


just been announced by J. B. John, chair- 
man of the Committee on Accident Preven- 


tion and Insurance of the Portland Cement 
Association. 

Eighty-five of the 145 operating cement 
mills represented in the membership of the 
association in the United States have already 
made application to participate by forming 
108 workmen’s classes, which will receive 
special training by instructors of the United 
States Mines. The 


planned to cover the months of 


Bureau of program is 
March, 
April and May (with a few exceptions) and 
it is expected that before this period ar- 
rives every mill in the industry which has 
not been given the training previously will 
be enrolled. 


Training for the June No-Accident 
Drive 

In discussing the training project with a 
number of prominent operating officials re- 
cently, Mr. John said that it had been de- 
vised by the committee and_ the details 
worked out in conference with Bureau of 
Mines officials largely as preparation for 
the No-Accident Month campaign of June, 
1929. “We believe,” said Mr. John, “that 
by introducing into the mills the most com- 
prehensive training possible during the three 


months preceding June and then by plan- 
ning and conducting our campaign with 


mechanical accuracy we will succeed in com- 

pleting that month without an accident. 
“Our Mines 

brought whole-hearted response in the shape 


appeal to the Bureau of 
of an offer to assist us by placing at our 
assistance as many of the bureau’s 39 safety 
instructors as might be required to accom- 
plish a complete program of training during 
Director Scott 
Turner and Chief Engineer Daniel Harring- 
ton exhibited the 


the three months specified. 
keenest interest in our 
offered us 
practically unlimited help. Their offers were 


project and, as you see, have 


broad and promise to lead our mills directly 
to the object now being sought: To operate 
during June, 1929, without an accident. Con- 
sequently, we recommended to 
inembers that they participate to the limit in 


have our 


this training program.” 


Organization of the Training Work 


Under the plan being followed, the cement 
mill organizations make application for the 
training, stating the approximate number of 
men to be entered and their first and second 
choice of dates. In order to employ the time 
of the Bureau of Mines specialists to best 
advantage, the minimum number of 10 men 
must be assured in order to secure a book- 
ing. The maximum number in any one class 
will be 25, but any mill may arrange for as 
many classes as may be necessary to train 
Most 


of the cement mills will have one class each, 


all of its men or as many as desired. 


of 20 to 25 men, but two have applied for 
the training of 150 men and two more from 
100 to 


men enough to make up two classes. 


135 men. Several others will enter 


The Bureau of Mines is now at work pre- 


paring a time table of courses in order to 


handle the training most economically. So 


far as practicable, the 10 first aid or rescue 
cars of the bureau will be sent to the vari- 
ous plants and the work of the instructors 
will be supported further by the 
eight field stations. 


bureau's 
Each course will con- 
sist of five sessions of two and a half hours 
each, covering the following outline : 
Outline of Bureau of Mines First-Aid 
Course 


No. 1: 


arteries on the 


Lesson Show the course of the 


subject and the pressure 


points. Application of tourniquet.  Treat- 


ment and dressing of wounds. 


Lesson No. 2: Shock. When does shock 


occur. Treatment. Explain the use of 
stimulants. Artificial respiration. Schaefer 
method. Practice in bandaging, if time 
permits. 

Lesson No. 3: Treatment for disloca- 
tions, including bandaging by the class. 


Transportation of injured. 
No. 4: Treatment for 
simple and compound. 


Lesson fracture, 


As much practice in 


bandaging by class as time permits. Trans- 
portation of injured. 
Lesson No. 5: Burns. Treatment. Prac- 





One of the Bureau of Mines’ first-aid cars of the type 
which will be in use in the forthcoming program of 
training in cement mills 





Irtcrior of one of the first-aid cars. 


These cars 


are equipped at an expense of as much as $50,000 
each for this work 








tice in bandaging. Review the above lessons 
if time permits. 

Courses will be held during the day and 
evening as required to reach all of the men 
assigned for training. 


At some plants ar- 
rangements are being made to give the in- 
struction in the mill office building, labora- 
tory or hospital. 


In other cases it will be 





Scott Turner, Director of the 
United States Bureau of Mines 


eiven at a hotel, school, Y.M.C.A. or church. 


where comfortable quarters are available. 


The standards of training will be maintained 
to the and all those who 
complete the course will be entitled to the 


Bureau of 


highest degree 


Mines certificate. An examina- 


tion will be conducted by the Bureau en 
eineers as the basis for the certificate award. 
One of the interesting [ 


the agreement of the 


most features of 


Bureau of Mines is 


that any cement mill may 
100% 


assumed that in 


enter any num- 


ber of men up to 


although it ts 


of its employees, 


most cases 


it will be found preferable to train a smaller 


number first and later use some of the 


sin hg 





The Bureau of Mines is using automobile equipment 
extensively in connection with first-aid training work 


DEPARTMENT OF CommERCE 
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trained mill men to complete the instruction 


throughout the plant organization. The 
Portland Cement Association has recom- 


mended to its members that men picked to 
receive the course be carefully selected for 
their general intelligence and ability to teach 
others. 


Mills Enrolled from All Parts of the 
Country 


The cement mills already enrolled for the 
course in connection with the March, April, 
May program are as follows: 


Allentown Portland Cement Co., Evansville, 
Penn. 

Ash Grove Lime & Portland Cement Co., 
Chanute, Kas. and Louisville, Neb. 

Bessemer Limestone & Cement Co., Besse- 
mer, Penn. 

Consolidated Cement Corp., Cement City, 
Mich., Fredonia, Kas. and Mildred, Kas. 
Cowell Portland Cement Co., Cowell, Calif. 
Dewey Portland Cement Co., Davenport, Ia. 
and Dewey, Okla. 
Diamond Portland 
Branch, Ohio. 
Florida Portland Cement Co., Tampa, Fla. 
Giant Portland Cement Co., Egypt, Penn. 
Glens Falls Portland Cement Co., 

Falls, N. Y. 
Great Lakes Portland Cement Co., Buffalo, 
ia 
Hercules 
Penn. 
Huron Portland Cement Co., Alpena, Mich. 


Co., Middle 


Cement 


Glens 


Cement 


Corporation, Nazareth, 


International Portland Cement Co., Ltd., 
Spokane, Wash. 

Lehigh Portland Cement Co., Bath, Penn., 
Birmingham, Ala., Foglesville, Penn., 
Fordwick, Va., Tola, Kas., Mason City, 
la.. Ormrod, Penn. and Sandts’ Eddy, 


Penn. 
Lone Star Cement Co.—Alabama, Spocari, 
Ala. 


Lone Star Cement Co.—Kansas, Bonner 
Springs, Kas. 

Lone Star Cement Co.—Louisiana, New 
Orleans, La. 

Louisville Cement Co., Speed, Ind. 

Missouri Portland Cement Co., St. Louis, 


Mo. and Kansas City, Mo. 
Nazareth Cement Co., Nazareth, Penn. 
Newaygo Portland Cement Co., Newaygo, 
Mich., Catskill, N. Y., Howes Cave, N. Y. 
and Security, Md. 

Northwestern States Portland Cement Co., 
Mason City, Ia. and Gilmore City, Ia. 
Oklahoma Portland Cement Co., Ada, Okla. 
Oregon Portland Cement Co., Oswego, Ore 

and Lime, Ore. 
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Pennsylvania-Dixie Cement Corp., King- 
sport, Tenn., Clinchfield, Ga. aid Richard 
City, Tenn. 

Petoskey Cement Co., Petoskey, Mich. 

Pittsburgh Plate Glass Co., Zanesville, Ohio. 

Pyramid Portland Cement Co., Des Moines, 
Iowa. 


Sandusky Cement Co., York, Penn, Bay 
Bridge, Ohio, Toledo, Ohio and Dixon, 
Ill. 

Santa Cruz Portland Cement Co., Daven- 
port, Calif. 

Signal Mountain Portland Cement Co., 


Chattanooga, Tenn. 

Southwestern Portland Cement Co., Osborn, 
Ohio., El 
Calif. 

Superior Portland Cement, Inc., Concrete, 
Wash. 


Paso, Texas and Victorville, 





Daniel Harrington, Chief Engineer of 
the Safety Division, U. S. Bureau of 
Mines 


Three Forks Portland Cement Han- 
over, Mont. 

Trinity Portland Cement Co., Dallas, Fort 
Worth and Houston, Texas. 

Universal Portland Cement Co., Buffington, 


Ind., Universal, Penn. and Duluth, Minn. 


Co., 





Two engineers of the Bureau of Mines demonstrating the 
“prone pressure” method of resuscitation 


















































A typical contest of first-aid teams trained by the Bureau of Mines. 
contest was held in Pittsburgh in 1927 


Valley Forge Cement West 
hocken, Penn. 

Vulcanite Portland Cement Co., Vulcanite, 
iN. ° 

Wabash Portland Cement Co., Osborn, Ohio 
and Stroh, Ind. 

Wellston Iron Furnace Co., Superior, Ohio. 

West Penn Cement Co., Butler, Pen». 

Wolverine Portland Cement Co., Coldwater, 
Mich. 

Yosemite 
Calif. 


Co., Consho- 


Portland Cement Corp., Merced, 


Sandusky Cement Obtains Con- 
trol of Crescent Plant 
URTHER expansion by the Sandusky 
Cement Co. 
announced on 


of Cleveland, Ohio, was 
January 15 the 
purchase of more than 90% of the capital 
stock of the Cement 
Co. at Wampum, near New Castle, Penn. 
According to the the 
Cleveland interests have acquired from 
former stockholders 1,200 the 
Crescent Portland Cement Co., which has 
a modern plant and extensive properties 
at Wampum. 

A new board has been elected, consist- 
ing of Cleveland 


through 


Crescent Portland 


announcement, 


shares in 


and Pittsburgh 
who elected the following officers: J. B. 
John, president; E. J. Maguire, vice presi- 
dent and treasurer, Pickford, 
secretary. All of these men are 
of the Sandusky Cement Co. of 
land. The board of directors consists of 
Mr. John, Mr. Maguire, W. B. Newberry 
and Attorney A. C. Dustin, all of Cleveland, 
and Andrew Berger and B. J. Jarrett of 
Pittsburgh. President John is quoted as 
saying that the company will be operated as 
the Crescent Rortland Cement Co., and that 
no drastic changes are 
About 200 


time until 


men, 


and Fred 
officers 


Cleve- 


contemplated. 
full 
increase in 


men will be employed 


spring when an 
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This 


will be made. 

The Sandusky Cement Co. recently in- 
creased its capital stock from 75,000 to 
225,000 
two 


production and employment 


voted stockholders a 
The has 
Bridge near Sandusky, 
Silica, near Toledo; Dixon, IIl., and York, 
Penn., which is near Harrisburg.—Cleveland 
(Ohio) Plain Dealer. 


shares and 


for one split. company 


plants at Bay 


Crisis (or Civil War?) Near in 
Los Angeles County Cement 
Plant Controversy 

HE FIGHT THAT is now being waged 

by the Alphonso Bell interests to estab- 
lish a crushing plant in the Santa Monica 
mountains daily becomes hotter and the Los 
Angeles (Calif.) Examiner is 
determined ever to stop the 
project. The statement of Major Gross, 
United States engineer before whom the 
hearing will take place, that protests that 
were merely lists of names are of no inter- 
est to him was met by an avalanche of 
editorial comments by the above newspaper. 
The Los Angeles Daily News devotes an 
entire front page and three inside pages as 
well, of a recent issue, profusely illustrated 
with cartoons and photographs all tending 
to disprove that the cement project will be 
a detriment and to prove that the so-called 
“cement trust” is behind the opposition to 
the establishment of the proposed plant. The 
Examiner is just as sure that the “trust” is 
pushing the plant. 


apparently 


more than 


Thus, which ever way 
you look at it, the cement industry seems to 
be to blame. 

An interesting development was the laying 
of a part of the pipe line which will be 
used to convey the pulverized limestone 
from the proposed crushing plant to the 


Santa Monica harbor, during the early 
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morning hours near the mouth of the Santa 
Ynez Canyon. A suit asking for a re- 
straining order to prevent further activities 
of this nature was filed by citizens the day 
following this development. 

The 
corporated under the law of Delaware as 
the Los Angeles Portland Cement Co. The 
incorporators named are A. L. Miller, A. V. 
Lane and C. S. Peabbles, all of Wilmington, 
Del. There are a total of 46,000 shares of 
which 8000 are first preferred with a par 
value of $100 each, and 8000 are second pre- 
ferred with the same par value. The balance 


cement interests have recently in- 


of the shares are common stock, no par value. 

Another angle was introduced into the 
controversy when a resolution was presented 
to the city council of Los Angeles, by C. J. 
Colden, which, if adopted would again open 
the doors of the city to foreign cement. The 
present provisions name a number of safe- 
guards which the proposed resolution pro- 
poses to do away with. One, for instance, 
is that foreign cement brought to the port 
by boats must be packed in waterproof bags. 
The Colden resolution is supposed to answer 
the plea of the Bell interests that a cheaper 
cement would be provided if a permit to 
build the plant were granted. 


Highway Engineers to Meet at 
Ann Arbor, Mich. 

HE FIFTEENTH Annual Conference 
»“ on Highway Engineering will be held 
at the University of Michigan, Ann Arbor, 
February 19 to 22, inclusive. 

Among the speakers from outside the 
state are R. M. Smith, deputy minister of 
highways, Ontario, Can.; Robert Kingery, 
general manager, Chicago Regional Plan- 


ning Association; P. J. Freeman, chief 
engineer of tests, Allegheny County, 
Penn., and Robert H. Ford, assistant 


chief engineer, Chicago, Rock Island and 
Pacific Railway. At an evening session 
Dr. William H. Hobbs will give an illus- 
trated lecture on his 
expeditions. 


recent Greenland 


Oregon Plant Wins Safety 
Trophy 

HE ACHIEVEMENT of going through 

1928 without a single lost-time accident 
has won the Oswego plant of the Oregon 
Portland Cement Co. of Portland, Ore., one 
of the Portland Cement Association’s 1928 
safety trophies. 

With the trophy, according to L. C. New- 
lands, vice-president and general manager, 
go expenses for two employes of the plant 
to travel to New York, where the trophy 
will be presented at the spring meeting of 
the association. 

The Oswego plant.employs 70 men and 
an additional 50 at its quarries. It won the 
trophy in competition with 150 other plants 
of the association. Much credit for the 
record is given to H. L. Shipley, plant 
superintendent. 
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Editorial Comment 


With this issue we present our readers an ungodly 
amount of really valuable literature to digest at one 


time. The occasion for it is the recent 
The Editors’ annual convention of the National 


Dilemma Crushed Stone Association at Cleveland, 
Ohio, where two simultaneous sessions 
were almost constantly in progress, with programs 
packed with interesting, helpful, instructive, inspiring 
material. Through the generous cooperation of the as- 
sociation the business press of the industry was sup- 
plied promptly with complete copies of the entire trans- 
actions. Hence our dilemma! 

sut what about the case of the average producer 
Are such full programs 
really worth while as convention settings? Are they 
not tremendous wastes of intellectual effort? How 
much of them really registers? The last question is 


member of the association ? 


the most important one. Certainly not very much regis- 
ters at the conventions. A large part of the audience 
is seldom in a very alert mental condition, from late 
hours and convivial renewals of old friendships. There 
is seldom any time for discussion, which is one excellent 
way to make an idea, or a subject, remembered. 


Doubtless many leave the convention hall thoroughly 
impressed with the value to them in their business of 
much that has been talked about, fully resolved later 
to read and study the transactions. How many really 
do? By the time the transactions, neatly bound, appear 
in published form, the convention and all connected 
with it has become ancient history—in the opinion of 
our present generation of go-getters. They are always 
too busy to read more than the daily newspapers and 





—we are conceited enough to believe—one or two of 
the chosen business journals of their industry. 

Something we must all try not to overlook is that 
knowledge does not have to be new to be valuable. In 
fact, very little real knowledge is ever new. The nov- 
elty, if there is any, is in fresh ways of stating the prob- 
lem and its solution. To those who have been attend- 
ing conventions for 20 years or more, it often appears 
as if even novel ways of expressing the same ideas 
have about been exhausted. 

sut this is no drawback to programs—this repetition. 
In fact, the point of our argument now is that there 
should be more repetition, of certain sound ideas and 
principles. Programs should be specifically designed to 
drive home a few good sound principles, ideas, or ob- 
jectives. One or two really valuable ideas are as much 
as one can expect a large gathering to absorb at one 
time. As it is now members of an association, unless 
they come specifically seeking light on some problem, 


go away with a jumble of confused ideas and impres- 





sions—and good intentions, which very generally are 
never carried out. 

Our sympathy for these producers is really very gen- 
uine at this writing, because, from professional neces- 
sity we have had to read through and digest so far as 
possible in a limited time, all the various good things 
that in our opinion live-wire, intelligent operators really 
should know, leaving out a vast amount of other inter- 
esting and valuable material as of lesser immediate im- 
portance. To do this we have almost doubled the num- 
ber of pages of editorial matter in this issue, as com- 
pared with an average issue—and our average issue 
carries about 10 or 12 pages more editorial material 
than almost any other business magazine. 

All this is uneconomical and assuredly unprofitable 
from a publisher’s point of view; but the editor firmly 
believes that if he does not reach these well-intentioned, 
returning conventionites at the earliest possible mo- 
all 
they never will be so valuable or helpful again ; and that 


ment with these valuable ideas and _ suggestions, 
their chance of being read at all diminishes about as the 
square of elapsed time from convention to publication. 
This shouldn’t be so, of course, but in our modern con- 
ception of this fast-moving business world, it is gener- 
ally accepted as inevitable. 

So we are in favor of shorter, more pointed, more 
spirited programs—programs specifically designed to 
accomplish something really definite in the way of an 
objective, if it is only to get across clearly to every man 
present one specific, concrete idea per day. When we 
have such conventions, the producers attending will go 
away with a few well-formed ideas and opinions instead 
of a multitude of misty recollections and, perhaps, a 
headache. 

One more word regarding these convention proceed- 
ings: Let no reader neglect them because they happen 
the the of the 
crushed-stone industry. They contain almost as much 


to have been result of deliberations 
meat for the cement, sand and gravel producer, lime 
or gypsum manufacturer, as they do for the crushed- 
stone producer. We have tried to leave out the con- 
fections, garnishes and dessert, and present only the 
meat, not from any lack of appreciation of the necessity 
of such allurements to a successful convention, but be- 
cause this is a business journal. 

The association is to be congratulated on a remark- 
ably successful and instructive convention; but we are 
really in favor of shorter programs with more opportu- 
nity for bringing up for discussion timely subjects 
which may have been omitted from the program, and 
yet which are of vital interest to producers who would 


really “know their own business.” 
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Stock Date Bid Asked Dividend Stock Date Bid Asked Dividend 
Allentown P. C. 1st 6’s®........-.. 1-29-29 90 BNNs Nos aos ca cocacsosscntene 1-28-29 57 62Y%c qu. Feb. 1 
Alpha P. C. new com ww. 1-29-29 53% 54 75c qu. Apr. 15 Lehigh P. C. pfd.?.. -- 1-28-29 109% 13%,% qu. Jan. 1 
Alpha B.C: pf 2... .c-.ccses-e 1-28-29 116 1.75 Mar. 15 Lyman-Richey Ist 6’s, 193238... 1-25-29 99 
American Aggregates com........ 1-29-29 51 53 75c qu. Dec. 1 Lyman-Richey Ist 6’s, 1935%.. 1-25-29 98 
Amer. Aggregate 6’s, bonds..... 1-29-29 114 115 Marblehead Lime Ist 7’s"....... 1-25-29 104 
American Brick Co............00-+-+ 1-18-29 18 20 25c qu. Feb. 1 Marbleh’d Lime 5%’s, notes. 1-25-29 100 
American Brick Co. pfd. 1-14-29 89 94 50c qu. Feb. 1 Material Service Corp............... 1-28-29 40 
Am. L. & S. Ist 7’s”....... 1-29-29 100% 101% AACS Base Cos COMI. oso scccsssesices: 1-26-29 35 
American Silica Corp. 6% 1-29-29 96 100 misourt ©... w.- 1-28-29 52 53 50c qu. Feb. 1 
Arundel Corp. new com. ssn 8 -2Bo2D 42Y, 4234 50c qu. Jan. 2 Monolith Midwest?.............:s0 1-24-29 8 10 
Atlantic Gyp. Prod. (1st 6’s Monolith P. C. com.®.. 1-24-29 16 17 8% ann. Jan. 2 

& 10 sh. com.) "..................... 1-29-29 80 90 Monolith a, Oe, Seen wee. 1-24-29 834 91% j 
Oe ee 1-28-29 53 55 50c qu. Dec. 1 Monolith P. C. units?............... 1-24-29 33 35% 

RRS NG GG csc ncccsscncccences, 1-28-29 50 60 66% qu. Jan. 2 ee Cement Ist 7’s*........ 1-29-29 97 99 
Beaver P. C. 1st 7’s...........----- 12-27-28 99 100 National Gypsum A com.......... 1-28-29 10 12 
Bessemer L. & C. Class A‘...... 1-25-29 37 3734 75c. qu. Feb. 1 Fo pase 4 FA gy pfd.®............ 1-28-29 48 52 134% qu. Apr. 1 
Bessemer L. & C. Ist 6%’s*... 1-25-29 100% 10034 need — a ise 1-25-29 27 30 75c qu. Apr. 1 
Bloomington Limestone 6's”... 1-29-29 923% eso erry pid...._.;--.. ‘eases 1-25-29 102 
Boston S. & G. new com.” . 1-26-29 20. 24 waste LS P. C. Ist 6% theca 1-29-29 100% : e 
toston S. & G. new 7% pid... 1-26-29 50 52% New Eng. Lime Ist 6’s!* 1-25-29 98 100 
‘ sf ; mss N. Y. Trap Rock Ist 6’s 1-29-29 100 Wee 

Canada Cem. com. ................... 1-26-29 30 31 North Amer. Cem. Ist 614’s..... 1-25-29 77 Boot 
Canada Cement pid.**.... 1-26-29 98 9814 1.62% qu. Dec. 31 North Amer. Cem. com............ 1-29-29 8 9 
Canada Cement 514’s..............-- 1-25-29 101 102 North Amer. Cem. 7% pfd...... 1-29-29 23 28 1.75 qu. Aug. 1 
Canada Cr. St. Corp. 1st6%™’s_—_1-25-29 94 98 North Amer. Cem. units........... 1-29-29 25 30 
Canada Gyp. & Alabastine....... 1-26-29 96% 97 75c Jan. 2 North Shore Mat. 1st 5’s™....... 1-29-29 98% i 
Certainteed Prod. com............-. 1-28-29 25 25% $1 qu. Oct. 1 Northwestern States P. C.47..... 1-26-29 196 ithe 
Certainteed Prod. pfd................ 1-28-29 78 79 1.75 qu. Jan. 1 Pac. Coast Cem. 6's, Aceecccco----- 1-24-29 95 961 
(leveland Stone new st’k......... 1-28-29 60 63 50c qu. March 1 Font a) 7A > 

J 5 - J Pacine 2. G00... cccicccccsenncce 1-24-29 27 31 
Columbia S. & G. pfd............... 1-25-29 933% 95 Pacific P. C. pfd... x 1-24-29 85 1.62%, qu. Jan. 5 
Consol. Cement Ist 6%4’s. Af?. 1-29-29 93 96 Pate PC Oe... a 12048529 ‘98 i aes 1a 
Consol. Cement 644% notes...... 1-29-29 92 95 Peerless Egyp’n P. C. com.”.... 1-26-29 2% 2% 
Consol. Cement pfd.™................ 1-29-29 90 60 Peerless Egyp’n P. C. pfd.2...... 1-26-29 85 90 134% qu. July 1 
Consol. S. & G. com. ea - Penn-Dixie Cem. 1st 6’s®........ 1-25-29 97% eters: 

SS eee 1-26-29 19 22 Penn-Dixie Cem. pfd.”8............. 1-28-29 92 941%4 1.75 qu. Mar. 15 
Consol. S. & G. pfd. . _ , . Penn-Dixie Cem. com............... 1-28-29 22% 23% 50c qu. July 1 

(Canada) ierieiliniatinineeniambicenianinabeomets 1-26-29 95 98 1 % % qu. Nov. 15 Penn. Glass Sand Corp. 

Consumers Rock & Gravel, iy aid Np 5) eee are 1- 9-29 103 104% 
_ ist Mtg. Ce | 1-24-29 97 99% Penn. Glass Sand pfd...... ee oe 111 Sis 
hana 2, Cio e................. 1-29-29 50 56 Petoskey P. C........:0 1-28-29 10 10% 1%% qu 
Coplay Cem. Mfg. Ist 6’s*°...... 1-26-29 90 Riverside P. C. com..... _ 1-24-29 20) - 
Coplay Cem. Mfg. com.*°......... 1-26-29 15 Riverside P. C. 1st pfd. - 12-27-28 95 97 1.50 Aug. 1 
Coplay Cem. Mfg. pfd.*.......... 1-26-29 75 Riverside P. C., A... 1-24-29 16 31'4c cum. part 
Dewey P. C. 6’a®....................-. 1-29-29 99 101 , , Aug. a ; 
Dolese & Shepard?...... .0.000..... 1-29-29 122 127 $2 qu. Jan. 1 Rigerede F, Ass Bakes 1-24-29 1 2 
Edison P. C. com." ..................- 1-26-29 50 ; Sam tSley Ces. cscscscccsccscsenases 1-28-29 260 300 $2 qu. Jan. 1 & 
Edison P. C. pfd.’®........ -< 1-26-29 1 $4 extra 
Edison P. C. bonds"®................. 1-26-29 75 Santa Cruz P. C. bonds........... 1-24-29 10534 weve. 6% annual 
Py) By g - » 

Oe A a 1-26-29 25 30 Santa Cruz P. C. com........... icaaion ™ oars a 7 . 
2. eee 1-26-29 30 40 31Y%% Dec. 15 Schumacher Wallboard com..... 1-24-29 15 17 50c May 15 
Ideal Cement, new com............ 1-26-29 83 85 75c qu. Jan. 2 & Schumacher Wallboard pfd..... 1-24-29 pay cos 26% 

S0c-ex. Dec, 22 Southwestern P. C, units**...... 1-14-29 270 ae 
Ideal Cement 5’s, 1943.............. 1-26-29 110 113 ' Superior P. C., A”®....... 1-24-29 453% 46 27'%c mo. Dec. 1 
Indiana Limestone 6’s.............. 1-28-29 90 . Superior P. C., B®... 1-24-29 33 34 
International Cem. com............ 1-28-29 93% 94 $1 qu. Dec. 28 Trinity P. C. units?7.... veces © 19 26"29 158 165 
International Cem. bonds 5’s...__ 1-28-29 111y, 112% Semi-ann. int. pay- Trinity P. C. com.%"..... ais 1526-29 50 57 

. able June 1 U.S. sum com...... wee. 1-28-29 65 67 2% qu. Dec. 31 

Iron City S. & G. bonds 6’s®.... 1-25-29 97 99 J , U.S. pi hg SS 1-28-29 45% 48 
Kelley Is. L. & T. new st’k...... 1-28-29 57 58 62Uve qu. & 50c ieee 1-28-29 128 130 13%4% qu. Dec. 31 

2c , : a rated . 

ex. Jan. 2 Universal G. & L. com.®............ 1-29-29 abieares 50c 
Ky. Cons. Stone Co. com.@...... 1-24-29 13 15 eee Universal G. & L. pfd."............ 1-29-29 5 10 1%% Feb. 15 
Ky. Cons. St. com. Voting Universal G. & L., V.T.C........ 1-29-29 No market 

tg © oc Sa ae 1-24-29 13 15 Universal G. & L. 1st 6’s*........ 1-29-29 50 0 
Ky. Cons. Stone 614’s*48........ 1-24-29 96 100 Chas, Warner comi.................... 1-26-29 39 43 50c qu. Jan. 12 & 
Ky. Cons. St. ‘Trustee Certif.* 50c ex. 

(1 sh. 7% cum. pfd. & 1 Chas. Warner pfd...................... 1-26-29 109 134% qu. Jan. 24 

su; com, stock)................ 1-24-29 98 100 oS Noe 4 Whitehall Cem. Mfg. com.*..... 1-30-29 150 
Keystone Sand & Sup. 6’s#..... 8-22-28 99 100 a eae Whitehall Cem. Mig. pid.%.... 1-30-29 98 

i > C2 22.9% 5 ata : isconsin L. & C. 1st 6’s"...... 1-29-29 100 : 
partment By area ae tag 6 101% 2% qu. Sept. 29 Wolverine P. C. com... 1-28-29 5u% 6 15¢ qu. Feb. 15 

a i eid hin Caer caee 4 Yosemite P. C., A cont.™......... 1-24-29 6 7 

Ann. interest due May 1 and Nov. 1. 


: Semi-ann. coupon of $32.50 paid Nov. 1 
1 = Ps - de 
on io ee 3 — Co., Detroit, Mich. *Quotations by Bristol & Willet, New York. *Quotations by Rogers, Tracy Co., Chicago 
H. Hatch & bo Neo Yok Rees Os cnr Ohio. Quotations by Freeman, Smith & Camp Co., San Francisco, Calif. Quotations by Frederic 
i. © Waa Oe os Pen tit ions by F. M. Zeiler & Co., Chicago, Ill.*Quotations by Ralph Schneeloch Co., Portland, Ore. Quotations by 
a pg! ss ae _— m Spey —— by Lee Higginson & Co., Boston and Chicago. ™Nesbit, Thomson & Co., Montreal, Canada. 17E. B. Merritt 
ity, S° Wien Ie Neg an ota ache Co., Omaha, Neb. “Second Ward Securities Co., Milwaukee, Wis. “Central Trust Co. of Illinois, Chicago. 
au Week Wibseaines i con & Good as. W. Scranton & Co., New Haven, Conn. ™Dean, Witter & Co., Los Angeles, Calif. Hoit, Rose & Troster, 
Springfield, Mass. ™Bisir A en . —s & Tucker, Inc., San Francisco. “Baker, Simonds & Co., Inc., Detroit. ®Pirnie, Simons and Co., 
age ge A Beiiee pear gg el 2 G. White and Chicago. “A. B. _Leach and Co., Inc., Chicago. Richards & Co., Philadelphia, Penn. %*Hincks 
Co A Aeon Medes ee ‘ag and Co. New York. ™Mitchell- Hutchins Co., Chicago, Ill. ®National City Co., Chicago, Ill. *Chicago ‘Trust 
pccmae "Wiese a. one a ,» N. Y. @Hepburn & Co., New York. **Boettcher & Co., Denver, Colo. “Kidder, Peabody & Co., Boston, Mass. 
®Tobey and Kirk NN Vork ee, —— and Hanson, New York. *S. F. Holzinger & Co.. Milwaukee. Wis. %McFetrick and Co.. Montreal, Que. 
to ne gt 4 nm le oy eel andl Free, New York. “Hornblower & Weeks. New York City and Chicago, **E, H. Rollins, Chicago, Ill. 
Pittsburgh, Pa. SE. W. Have & Co beakatan ae. iams & Co., Inc., Los Angeles, Calif. ‘*Stein Bros. & Boyce, Baltimore, Md. 4 Bank of Pittsburgh, 


INACTIVE ROCK PRODUCTS SECURITIES (Latest Available Quotations) 


Stock Pri i i 
C : . : rice bid Price asked Stock Price bid Price asked 
canes Brick Co. pref. (sand-lime brick) 16 sh.°.. par 25 25% Simbroco Stone Co. com.? 100 shs. (par $10)............ $2 for the lot 
tlantic Concrete Material Co. 8214 shite $5 forthe lot. .......... Simbroco Stone Co. pfd.? 100 shs. (par $50)............. $5 for the lot 
Benedict Stone Corp. (cast-stone), 50 pfd., 390 com. $400 for the lot .......... ~outhern Pnosphate Co.*... iiratae tne ? 


1 eeses oe os sscaceece “4 
Universal Gypsum com. free stk.? 300 shares $75 for the lot _ ........-- 


Benedict Stone Corp. 1st 7’s 1934®. .......... 








2 ststpteeeeeeenenenee ——aeanaaeee 86 Universal Gypsum com.! 153 shares (no par).............. 1 for the lot. ........-- 
International Portland Cement Co.. Ltd., pfd... 30 45 Vermont Milling Products Co. ae Panky 22 standin 
Knickerbocker a os 225 Sh. com: 90) 12 Oh: PI0l9 ..<. cccccncceccccticnncnenne Siforthelet ....- 
River Road Sand and Gravel Co..® 200 shares............_ $21 per share Winchester Brick Co.. pfd., sand lime brick®............ VOC ereeeeee - 
River Road Sand and Gravel Co.,%! 219 shares............ $55 per share Winchester Rock Brick Co. pfd., 1 share (par $25) 
Seaboard P. C.1 6% bonds ($7,500) 7-1-27. and 1 share com. (par $10)®......................-.00+- LP eee $8 for the lot — ...------- 
1910, and subsequent coupons | See) $10 forthe lot _ ......... Winchester Brick Co. pfd.1° 250 sh. (par $10)............ $100 for the lot 
1Price obtained at auction by Adrian H. Muller & Sons, New York. 2Price at auction by R. L. Day & Co., December 26, 1928. ‘Price obtained 


at auction by Barnes and Lofland, Philadelphia, on April 4. 1928. ‘Price obtained at auction for lot of 50 shares by R. L. Day and Co.. Boston, Mass._ *Price 

obtained at auction bv Wise, Hobbs and Arnold. Boston. Mass. %Auction sales_of $1000, Barnes & Lofland, Philadelphia, March 31, 1928. Price obtained at 

a a”, Barnes & Lofland, Sept. 26, 1928. Price at auction, Dec. 19, 1928, R. L. Day & Co., Boston, Mass. ™Price at auction, Nov. 21, 1928, by Barnes 
otiand. 
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High Lights of Cleveland Convention 
of the Crushed Stone Industry 


One of the Best Ever Held by the National Crushed Stone Association 


T WOULD be obviously impossible within 
the available space in this issue to do full 
justice to the proceedings of the Cleveland 
convention of the National Crushed Stone 
Association (January 21-24). These pro- 
ceedings will soon be published in book form 
by the association. We will merely try to hit 
the high spots in the program, grouping re- 
lated subjects, irrespective of their chrono- 
logical place in the program. 


Condition of the Association 


Under the able management of its presi- 
dent for the past four years, Otho M. 
Graves, and its executive officers at Wash- 
ington, the association ended the year 1928 
with a cash surplus of $3,128.36. Disburse- 
ments for the year amounted to $37,951.29 
from the general fund and $17,484.04 from 
the laboratory fund. 


In addition to the monthly magazine, The 
Crushed Stone Journal, six Engineering Bul- 
letins were issued, having a total distribu- 
tion of 38,000 copies. 

On the first of January, 1928, the member- 
ship rolls carried 198 firms holding 1205 
memberships; on the first of January, 1929, 
there were 176 firms holding 1203 member- 
ships—a net loss of firm members of 22 and 
of memberships 2; the firm losses were 
largely due to fires, bankruptcy, consolida- 
tions, etc. During the year 14 new firms 
were added to the membership. There was a 
net gain of 3 in the associate membership 
(machinery and equipment manufacturers) ; 
9 resigned and 12 joined. 


It was voted at the convention to incor- 
porate the association. It was voted to limit 
the number of associate memberships to 100. 

The total registration of the Cleveland 
convention was 536, of whom 234 were 
active members, 194 associate members, and 
108 were guests. The total registration ex- 
ceeded the 1928 convention by one. 

Howard E. Bair, general manager, the 
France Stone Co., Toledo, Ohio, responding 
to address of welcome to Cleveland by 
Carl F. Shuler, director of law, of the city, 
gave the following data in regard to the 
industry: “Our business is a basic indus- 
try, our products forming one or more of 
the necessary elements in the manufacture 
of iron and steel in all forms; the develop- 
ment of agriculture; extension of railway 
transportation facilities; the upbuilding of 
our nation’s road and street system; the con- 
struction of buildings; foundation construc- 
tion; city sewage disposal plants; water 


purification plants; and also form the base 
for a variety of chemical products too nu- 
merous to mention at this time. 

“This association is representative of the 
industry in general throughout the United 
States, the membership being made up of 
firms having their investments in thirty 
states of the Union as well as three Cana- 
dian provinces, with associate members in 
twelve states and one in Canada. The mem- 
bership represents approximately 75% of 
the total production throughout the United 
States and Canada. There are directly and 
permanently employed approximately 7500 
persons in the various phases of our busi- 
ness, with an annual pay roll of approxi- 
mately $12,000,000. 

“Investments in plant equipment, super- 
vision, transportation, distribution, etc., ap- 
proximate $250,000,000. The average pro- 
duction consists of approximately 95,000,000 
tons annually, having an average net value 
of $97,500,000. The railroads benefit from 
the transportation of our products to the 
extent of $70,000,000 in freight revenue an- 
nually. 


“Our organization has been perfected for 
the purpose of interchange of such infor- 
mation as tends toward the establishment of 
the highest standards of production and 
sales, to the end that, to the extent the ulti- 
mate consumer is benefited, to that degree 
we are prosperous. 

“We solicit the assistance and co-opera- 
tion of all those who can aid in our being of 
service to the general public. We pledge the 
whole-hearted and unselfish co-operation of 
our organization facilities to yourself and 
others who have occasion to ascertain facts 
pertaining to the products produced by the 
industry, that are being developed through 
the medium of every-day experience as well 
as research work in laboratories.” 


Future of the Association 

Otho M. Graves, vice-president and gen- 
eral manager, General Crushed Stone Co., 
Easton, Penn., in his address as president 
of the association, said in part: 

“As a child cannot walk until it crawls, it 
is not surprising that likewise an associa- 
tion must have its childhood before it reaches 
the estate of manhood; but during its early 
years its character should be developed and 
its fiber built. It may be held that this asso- 
ciation has passed through two evolutionary 
stages before reaching the third, in which 
we now are. 


“Several years ago, with a realizing sense 
of the value of co-operative effort, we 
undertook to construct a secretarial office 
which in time would render helpful statis- 
tical and analytical service to our members; 
to create a bureau of engineering to seek 
and disseminate the truth as to our aggre- 
gate, as well as competitive materials; and 
to establish and equip a testing laboratory 
which would materially aid in this endeavor. 
In these adventures we have been moder- 
ately successful because of the vision of our 
members and their willingness to contribute 
to our needs financially and in an under- 
standing spirit, with advice, counsel and en- 
couragement. 

“The danger of success is the fatal sopo- 
rific of self-satisfaction and complacent con- 
tentment. As we look back over the ages it 
requires no keen observation to realize that 
the price of any individual form of life is 
adaptation to environment. Man himself has 
developed because of his peculiar ability to 
adapt himself to the changing formation of 
a prehistoric world. No less is true today. 
The business or industry which fails to 
function in harmony with the public wel- 
fare is doomed. This association to enjoy 
a prosperous life must effectively serve the 
interests of our industry, and our industry 
to continue to grow and prosper must un- 
selfishly serve the public demand. As an 
association we cannot at this stage of our 
journey rest content upon our oars, else we 
drift downstream. We must set up new 
ideals which, though we cannot reach them, 
else they would not be ideals, will yet guide 
our course. An ideal is to the human mind 
as the North Star to the mariner—beyond 
reach, yet always guiding. 


Should Set Up a Code of Ethics 


“Without desire to urge or press unduly 
my own opinion as to the future aims, pur- 
poses and policies of this association upon 
vou and the new officers to be elected at this 
convention, I yet respectfully submit for 
vour consideration certain activities which I 
believe would not only add solidarity to the 
work of the association but would also ad- 
vance the interests of the industry and the 
public it serves. 

“We should construct and _ individually 
sign a code of trade practices reciting those 
ethical things we thereby agree to do and 
enumerating unethical practices from which 
we are obliged to refrain. While idealists 
have long held that such a code of ethics 
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was of spiritual and moral value to an asso- 
ciation or industry, it is only quite recently 
that it has made any strong appeal to the 
practical mind as being worth any more than 
The 
practicality has entered through the doors 


the paper upon which it is written. 


opened by the Federal Trade Commission, 


which has been seeking to stimulate the 
proper growth and development of trade 
associations and indicating to them those 


things which are lawful and assisting them 
to ayoid those in conflict with our federal 
statutes. Such an attitude on the part of the 
new era in business 


commission marks a 


relationships. If the members of this asso- 
ciation, representing as they do some 60% 
to 70% of the tonnage produced annually by 


the entire industry, should agree, through 


the guidance and counsel of the Federal 
Trade Commission, upon a code of trade 
practice, certain provisions thereof would 


be enforceable at law by the commission. 
To others it would give its moral force ex- 
pressed in persuasion, letting fall upon an 
offender, if not legal action, the heavy 
weight of adverse public opinion. So are 
idealism and practicality merged, as they 


should be. 


“cr 


The Chamber of Commerce of the United 
States, through its trade association depart- 
ment, is sympathetically and energetically 
working towards the same end; that is, the 
expression in code form of business moral- 
ity, backed by either the legal power or the 
persuasive effort of the Federal Trade Com- 
mission. 

“We recognize that in our industry, as in 
all others, certain evils exist, but we should 
not admit that they must necessarily con- 
tinue. Ignorance, selfishness, blind and ruth- 
less competition, failure to give relative 
weight to potential production and market 
demand, disregard of complete costs of pro- 
duction, sales and overhead, are the roots 
from which spring industrial evils which to 
a large extent could be improved, if not en- 
tirely relieved, by enlightenment and the use 
of legal force where applicable and avail- 
able. I hold that we should be blind to our 
own best interests and derelict in duty if we 
fail to avail ourselves promptly of the op- 
portunity offered by the Federal Trade Com- 
mission to co-operate with that body in 
abolishing abuses which retard the natural 
and normal development of industry. 

“Specifically, I earnestly 
you that before this convention is concluded 
a committee on trade practice be elected or 
appointed, with full authority to sit in con- 
ference with a representative of the Federal 
Trade Commission and one from the Cham- 
ber of Commerce of the United States, both 
of these bodies being willing to co-operate 
for the purpose of developing a code of 
trade practice applicable to our industry, and 
to submit the code agreed upon to the board 
of directors at its summer meeting for ap- 
proval, and thence to the membership at the 
next convention for final and absolute rati- 
fication, modification or rejection. 


recommend to 
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Urges Modification of Sherman 
Anti-Trust Law 
“This subject leads naturally into an ex- 
pression of my belief that the Sherman act 
should be so modified as to permit freer and 
more natural relationships between competi- 
tors and between members of an association 
‘It is 
mischievous and unwholesome to keep upon 


with one another than is now lawful. 


the statute books unmodified a law like that 
anti-trust law, which, while in practice only 
partially effective against vicious combina- 
tions, has nevertheless in theory been so 
construed as sweepingly to prohibit every 
modern 


combination for the transaction of 


business.” Nor is this merely my own opin- 





W. F. Wise, newly elected president 
of the association 


ion, for the words I have just spoken have 
been quoted literally from an address of 
Theodore Roosevelt to the Congress while 
he was President of the United States. 
“Somewhat later, Ex-President Taft, while 
a candidate for the Presidency, said, ‘I am 
inclined to the opinion that the time is near 
at hand for an amendment to the anti-trust 
law, defaults 
against it and its aim, and making clearer 
the distinction 


defining in greater detail 


between lawful agreements 
reasonably restraining trade and those which 
are pernicious in effect.’ 

“About six years ago our present Presi- 
dent-Elect, Herbert Hoover, expressed him- 
self more moderately as believing that: ‘The 
time has come when we must have some 
assistance from the law, but this does not 
imply the alteration of the purpose of the 
restraint-of-trade 


acts’—evidently a more 


gentle and cautious criticism, which, to be 
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fully understood, requires a consideration of 
the original purpose of the Sherman act and 
the extent to which, through court interpre- 
tations, its scope and effect have been en- 
larged to an astonishing degree. 

“Only as recently as the year before last 
report was made to the American Bar Asso- 
ciation by its committee on commerce, of 
which Mr. Butler was chairman, to the effect 
that ‘lawful 
If fear of the law keeps men from entering 


agreements are commendable. 
into lawful contracts, the public interest is 
violated. The Sherman law is the basis of 
such a fear to an extent that cannot be over- 
estimated. It is therefore something more 
than a law; it is a power beyond the law. 
It is the view of your committee on com- 
merce that the country has outgrown the 


Sherman law.” 

“For the direct quotations just made I 
am indebted to their inclusion in a charming 
and instructive monograph on ‘The Sherman 
Act Today’ written by James Harvey Wil- 
liams, and which I earnestly commend as an 
unusually scholarly analysis and discussion 
Other 
ties could be cited, but perhaps these are 


of this interesting subject. authori- 
enough to indicate that I may, without fear 
of treason, lese majesty, or of being held in 
contempt of court, urge upon this associa- 
tion the wisdom and propriety of its seek- 
ing to effect, through congressional action, 
such 


modification of the Sherman act as 


would enable business enterprises in the 
saine industry to enter into reasonable and 
proper contracts and agreements, having in 
mind that 


even though they deal with production, ter- 


such agreements and contracts, 
ritorial distribution and price levels, should 
not be unlawful unless the public interest is 


violated. 


Sherman Law Outlived Its Aim? 

1890, 
at a time when the public mind was enraged 
and inflamed against the vicious industrial 
effect and their callous indifference to the 
public welfare of the only two trusts of 


“The Sherman law was enacted in 


magnitude then existent, the tobacco and the 
sugar trusts. 

“The purpose of the law was to curh, if 
not entirely destroy, monopolistic control. 
We all remember the picturesque Roose- 
veltian phrases, such as ‘a square deal,’ ‘the 
big stick,’ ‘the octopus,’ ‘malefactors of great 
wealth,’ ‘trust busters,’ and ‘a short and ugly 
The original 
seems to be largely the prevention of such 


word,’ purpose of the act 
concentration of capital as would give to 
trusts the power to crush competition and 
maintain prices at unduly high levels. Yet 
the development in recent years has been 
such as to indicate that the Sherman act not 
only does not prevent a concentration of cap- 
ital in stupendous companies, but rather 
leaves open only this avenue of escape from 
Without doubt there are a 
far larger number of companies of tremen- 
dous capital today than existed when the 
Sherman act was passed, a situation natu- 


its provisions. 

















rally to be expected in view of one of the 
provisions of the Clayton act permitting the 
purchase of the assets of individual industrial 
units and their combination into one com- 
pany, with consequent marketing and price- 
fixing control. 

“The late President Roosevelt clearly held, 
especially in the latter years of his life, that 
modern business cannot be conducted in ac- 
cordance with the theories of competition of 
sixty years ago; that to endeavor to prohibit 
all combinations, or bad, was both 
futile and undesirable; that it is absurd to 


good 


condemn as evil a corporation merely be- 
cause of its size, and that trusts should be 
prosecuted or encouraged solely as to wheth- 
er they were injurious or helpful to the pub- 
lic interests. 

“In fact, the platform of the progressive 
party, adopted at that dramatic convention 
inspired almost by religious fervor in the 
vear 1912, clearly condemned the indiscrimi- 
nate dissolution of trusts and combinations, 
and held that such businesses of great mag- 
nitude, if properly and lawfully conducted, 
were both inevitable and necessary for the 
development of national efficiency and inter- 
national competition. 

“While it is true that for some years the 
opinion of Judge Hook, in the case brought 
by the government to effect dissolution of 
Oil Co., that 
business does not alone constitute a monop- 


the Standard ‘magnitude of 
oly, was cited as a precedent, yet there are 
more recent Supreme Court decisions ren- 
dering lawful the purchase by any corpora- 
tion of individual companies within its in- 
dustry, provided its total production does not 
exceed 50% of the total production of the 
industry. It is clear that by concentration of 
capital, individual units not producing in 
excess of 50% of the total output of the 
industry can be combined into one company, 
production, 


with a control of 


marketing and prices; yet the other inde- 


consequent 


pendent companies of the same industry pro- 
ducing somewhat more than 50% of the 
total cannot so control their activities by 
agreement between themselves. 

“There are many illustrations in Amer- 
ican business today of this development, 
such as the United States Steel Corp., the 
International Harvester Co., the American 
Telephone and Telegraph Co. and the Gen- 
eral Motors Corp., all built out of compa- 
nies formerly engaged in independent com- 
petition, a course of development which has 
been held to be lawful. 


Allows Consolidations But Not 
Agreements 

“For instance, the General Motors Corp. 
has acquired the Cadillac, Oldsmobile, Buick, 
Oakland and Chevrolet companies and_ is 
thereby enabled to so control production and 
Prices of these cars that one complements 
another, avoiding price competition; yet 
other independent manufacturers, such as 
Reo, Hudson-Essex, Ford and Studebaker 
cannot, by agreement between themselves, 


Rock Products 


accomplish the same result without offend- 
ing the Sherman act. 

“It is to be regretted that under the inter- 
pretation of our existing federal statutes, 
stabilization of an industry may be effected 
only through concentration of capital to pur- 
chase and combine individual units, the door 
being firmly closed against equally effective 
stabilization, beneficial to producer and con- 
alike, made _ be- 
tween competitors, thus presenting an amaz- 
ing anomaly of permitting by combination 
that which is denied by agreement. 

“Tt is significant and interesting to observe 


sumer through contracts 





Otho M. Graves, retiring president of 
the association 


that the very titles of several of the British 
Empire industries preservation acts suggest 
governmental realization of the need of in- 
dustries for reasonable protection. Though 
in general these acts render unlawful agree- 
ments ‘in trade,’ differ 


vitally from the Sherman law in that under 


restraint of they 
the former such agreements are not unlaw- 
ful unless they are to the detriment of the 
public, or are for the essential purpose of 
injuring, as expressed in the Australian act, 
‘by means of unfair competition any indus- 
try the preservation of which is advanta- 
geous to the commonwealth, having due re- 
gard to the interests of producers, workers 
and consumers.’ 

“Observe the solicitude in this act for the 
welfare of the manufacturer as well as for 
the consuming public. Against an indict- 
ment under the Australian act a valid de- 
fense would lie in proving that the agree- 
ments or combinations were not detrimental 
to the public interests, nor was their pur- 
pose to injure by unfair competition any 
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other industry. It would seem that the spirit 
of this act is very nearly in accord with the 
thought expressed by Ex-President Taft, to 
which I have already referred, as to ‘the 
distinction between lawful agreements rea- 
sonably restraining trade and those which 
are pernicious in effect.’ 

“It is difficult to conceive that it was the 
original intent of the Sherman law to stimu- 
late enormous concentration of capital and 
prevent independent companies from enjoy- 
ing like advantages through other means. 
In my opinion this act should be so modified 
as to permit agreements and contracts within 
an industry for the purpose of reasonably 
regulating production in relation to market 
demand, territorial distribution, with a con- 
sequent elimination of wasteful selling ex- 
pense, and maintaining a fair price level, so 
long as such agreements are not in violation 
of the public interest, unreasonable, or im- 
properly injurious to the remaining competi- 
tion. Those, who under cover of such a mod- 
ification of the act, should endeavor in any 
manner to maintain unreasonable prices could 
be prosecuted; and the evidence would speak 
for itself as to the intent and effect of their 


acts, agreements and contracts. Moreover, 
enlightened self-interest indicates that to 


raise prices to the point of excessive profits 
instigates and stimulates new companies en- 
tering the field, with increased 
competition. Unquestionably the nation ben- 


resultant 


efits by federal statutes which make it un- 
lawful to milk the public either by main: 
taining high through 
concentration of capital in enormous com- 


unreasonably prices 
panies or by agreement between competi- 
tors. Under either system abuses may arise, 
but in either case they may be punished. 


Should Allow Agreements Between 
Competitors 

“Because of the belief here expressed, that 
the Sherman act should be so modified as to 
permit more extensive and effective agree- 
ments than are now legal between competi- 
tors, it is not to be deduced as in oppesition 
to combinations of companies where their 
interests can best be served by amalgama- 
tion one with another. The advantages of 
two or more competitors combining into one 
Through 
increased ; 
effected ; 
needless overlapping selling expenses can be 
market demand can be better 
analyzed and adequately met; larger finan- 


company are frequently obvious. 


combination, buying power is 


economies of operation can be 


eliminated ; 


cial resources with sounder credit permit 
greater improvements in operating processes 
and, perhaps even more important, the man- 
agement by executives of outstanding ability 
and efficiency whose worth is so great as to 
prohibit their employment by smaller units. 
It is such considerations as these yhich have 
been influential factors in effecting the com- 
binations of various units into some of our 
This trend of 
development is noticeable within our own 
industry and it is reasonable to expect fur- 


largest companies of today. 








68 


ther combinations of companies in the near 
future. Since such combinations are lawful, 
they will be effected where those interested 
benefited My 


plea, however, is for those companies which 


believe themselves thereby. 
are now prevented by law from securing at 
least some of these advantages through rea- 
sonable and proper agreements with com- 
petitors without actual amalgamation of re- 
sources and management. 


“Specifically, I submit to vou for your 
consideration, with the hope that you will 
act favorably thereon, the propriety of in- 
structing the suggested committee on trade 
practices, to which I have already referred, 
that it also be charged with the responsi- 
bility of seeking in all proper ways to effect 
such congressional modification of the Sher- 
man and Clayton acts as will enable the 
units of any industry to enter into such rea- 
sonable agreements and contracts not inimi- 
cal to the public welfare as will enable them, 
through control of producing and marketing, 
to earn a fair return upon the capital in- 
vested.” 


New Officers 


W. F. Wise, president of the Southwest 
Stone Co., Dallas, Tex., was elected presi- 
dent; regional vice-presidents were elected 
as follows: Arthur S. Lane, president of 
John S. Lane Son, Inc., Conn. 
(Eastern): Allen Patterson, president of 
National Lime and Stone Co., Findlay, Ohio 
(Central): T. I. Weston, president of the 
Weston and Brooker Co., Columbia, S. C. 
(Southern) : Harry Landa, president of the 
Landa Rock Products Co., New Braunsfels, 
Tex. (Southwestern) : W. R. Sanborn, gen- 
eral manager of the Lehigh Stone Co., Kan- 
kakee, Ill. (Northern) : A. R. Wilson, pres- 
ident of the Granite Rock Co., Watsonville, 
Calif. (Western): C. M. Doolittle, presi- 
dent of the Canada Crushed Stone Co., Ltd., 
Hamilton, Ont. (Canadian). The treasurer 
is F. T. Gucker, president of the John T. 
Dyer Quarry Co., Philadelphia, Penn.; the 
secretary, J. R. Boyd. 


Meriden, 


The new board of directors comprises the 
following members: 


W. M. Andrews, New Castle, Penn.; 
H. E. Bair, Toledo, Ohio; W. W. Boxley, 
Roanoke, Va.; C. D. Brewer, Duluth, Minn. ; 
L. R. Cartwright, Indianapolis, Ind.; Col. 
O. P. Chamberlain, Chicago, Ill.; J. E. 
Cushing, Schenectady, N. Y.; F. O. Earn- 
shaw, Youngstown, Ohio; E. Ejikle, New 
Braunsfels, Tex.; E. E. Evans, Toledo, 
Ohio; F. T. Gucker, Philadelphia, Penn. ; 
J. L. Heimlich, Le Roy, N. Y.; William F. 
Hilliard, New Haven, Conn.; W. P. Hodg- 
kins, Chicago, Ill.; Thomas McCroskey, 
Knoxville, Tenn.; R. Newton McDowell, 
Kansas City, Mo.; Col. E. J. McMahon, St. 
Louis, Mo.; Stuyvesant Peabody, Chicago, 
Til.; E. N. Ragland, Raleigh, N. C.; Rus- 
sell Rarey, Columbus, Ohio; H. E. Rodes, 
Nashville, Tenn.; James Savage, Buffalo, 
N. Y.; F. W. Schmidt, Morristown, N. J.; 
J. F. Schroeder, Davenport, Iowa; W. L. 
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Sporborg, Syracuse, N. Y.; J. W. Stull, 
Rocky Point, Va.; R. B. Tyler, Louisville, 
Ky.; Mortimer M. Wandell, New York 
City; G. J. Whelan, Cleveland, Ohio; A. L. 
Worthen, New Haven, Conn. For the man- 
ufacturers’ division: C. B. Andrews, of the 
Taylor-Wharton Iron and Steel Co., High 
3ridge, N. J.; H. M. Davison, Harnisch- 
feger Sales Corp., New York City; E. G. 
Lewis, Bucyrus-Erie Co., New York City. 
Mr. was elected chairman of the 
manufacturers’ division of the association. 

Additional members of the board of di- 
rectors are the past-presidents: A. J. Blair, 
Milwaukee, Wis.; John Rice, Easton, Penn. ; 
FE. J. Krause, St. Louis, Mo., and Otho M. 
Graves, Easton, Penn. 


Lewis 


Business Conditions in 1928 and 
Outlook 

H. E. Bair, general manager, the France 

Stone Co., Toledo, Ohio: “Owing to 

fact that EK. E. Evans, president of 

Whitehouse Stone Co., and I are from 


the 
the 
the 
same district, we decided to collaborate and 
make one joint report. I had hoped that Mr. 
Evans would report for me, but due to ill- 
ness he is prevented from attending, and so 
I will read what he has handed to me. 

“The year 1928 has witnessed a decided 
advancement in the crushed stone industry 
from an operating as well as a marketing 
standpoint. The product is being more care- 
fully prepared, and more nearly conforms to 
general specifications as to sizing and clean- 
liness. The marketing of the product is 
gradually being the hands of 
trained, conscientious, and competent sales- 
men. 


placed in 


“The demand has shown a slight decrease, 
particularly in the ballast market. Commer- 
cial stone for highway and other types of 
construction work has been reasonably fair, 
no heavy demand being credited to any par- 
ticular locality. 

“The slight reduction in requirements has 

had a tendency ‘to discourage plant expan- 
sion, with the result that no new plants have 
been erected in the northwestern Ohio terri- 
tory. 
a 1929, from indica- 
tions, looks favorable, but will find the pro- 
ducers in position to satisfactorily take care 
of all market demands with their present 
equipment and available facilities.” 


The season present 


L. R. Cartwright, vice-president, Mid- 
West Crushed Stone Co., Indianapolis, Ind. : 
“Crushed stone operators supplying central 
Indiana, eastern Illinois and western Ohio 
have enjoyed a normal business during 1928, 
and from present indications there should be 
no falling off in 1929. While specifications 
are becoming more exacting, there is a tend- 
ency among county, township and city engi- 
neers to comply with state highway speci- 
fications, the effect of which is to standard- 
ize stone sizes and thus compensate in a way, 
for the increased costs arising out of more 
rigid specifications. 

“We are beginning to feel the effect of a 
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type of competition which it may be well for 
the industry as a whole to at least think 
about. With national legislation preventing 
the products of prison labor from being 
shipped beyond the border of any state, 
many lines of employment will be entirely 
eliminated and new fields for employing such 
labor will be sought. Where stone is avail- 
able near our state penal institutions, we 
find a growing tendency to enlarge small 
crushing plants, which heretofore have given 
no concern. If such a situation continues to 
grow in other states, it may become a prob- 
lem for consideration by the entire asso- 
ciation. 

“The use of penetration macadam in our 
Indiana state highway system has created a 
demand for large stone running from about 
4Y% in. to 2% in., free from chips. The 
problem of properly making and _ loading 
this stone so that it is uniformly graded 
when spread on the road has given our oper- 
ators no end of worry, but most of them 
have been able to revise equipment by this 
time to produce material meeting specifica- 
tions. The problem of stocking this stone 
and reclaiming it from stock pile is, how- 
ever, a serious one because of the 
tendency of the larger stone to separate it- 
self from the smaller with each handling 
operation. 


more 


“Realizing, however, that the best high- 
way can be made only by the use of the best 
material, we are willing to use the greatest 
care in producing what highway officials 
require. 

“The penetration macadam roads built by 
our state highway commission this year com- 
pare favorably with the best construction of 
any type. Our operators wish to commend 
them for the advancement they have made 
in this sort of construction, and to com- 
mend their work to you of other states. Not 
that this type of construction should be 
adopted to the exclusion of others, but that, 
when properly constructed, penetration mac- 
adam highways may well become a substan- 
tial portion of any highway system. 

“Our operators feel that the improved 
conditions within the industry during the 
last few years are due largely to the influ- 
ence of the National Crushed Stone Asso- 
ciation, and that these influences have been 
stimulated in a marked way by the energy 
and capability of Mr. Graves and Mr. Gold- 
beck, to both of whom we are profoundly 
grateful.” 

Col. O. P. Chamberlain, vice-president 
and general manager, Dolese and Shepard 
Co., Chicago, Ill.: “The production of 
crushed stone in and contiguous to the Chi- 
cago switching district during 1928 was 
very nearly the same in volume as during 
the preceding year, amounting to approxi- 
mately 4,850,000 cu. yd. 

“In addition to the production within and 
immediately contiguous to the district, there 
was a considerable importation of crushed 
stone from points far distant, some coming 
by boat from quarries over 200 miles away 











from Chicago, and being marketed at about 
the cost of production and freight. 


“The market was not active. Throughout 
the season it was more difficult to market 
what was produced. Indications point to a 
considerable overproduction, probably 
400,000 cu. yd., in the Chicago 


switching district alone. 


ex- 
ceeding 


“The immediate result to stone producers 
and material dealers was an unreasonable 
lowering of prices so that the net return 
from the business of 1928 to the manufac- 
turers was much less than that of the pre- 
ceding year. 


“It was an unfortunate condition; during 
the months of September, October and No- 
vember several of the plants were operating 
13 hours per day, producing stone at a higher 
cost than normal, which had to be sold upon 
a market whose purchase price was below 
normal. The results could only be disas- 
trous to manufacturers, and this was the 
case, the net selling price to the manufac- 
turers, already low in Chicago, falling off 
about 10% between 1927, 
December, 1928. 

“The prospects are that the 1929 market 
will require a smaller volume of stone than 
that of 1928. If the stone manufacturers 
of this district will operate to meet the con- 
ditions, and this means operating during an 
8-hour day, under which conditions the low- 


December, and 


est cost of production is obtainable; then 
base their selling price on a fair profit above 
cost of production, there is no reason why 
the business of 1929 should not be 
profitable than that of 1928. 

“The year of 1929 will be prosperous if 
quality rather than quantity production pre- 
vails and the crushed stone manufacturers 
have learned from the 1928 market that the 
best competitive costs are obtainable by con- 
sistently operating only 8 hours per working 
day.” 


more 


J. E. Cushing, president, Cushing Stone 
Co., Schenectady, N. Y.: “Although bad 
weather during the early months held up 
both construction and railroad ballasting, 
business for 1928 as a whole was as good as 
or better than that of the preceding year. 

“The demand for ballast continued much 
later than usual, so that the number of oper- 
ating days was about that of a normal year. 
From July 1 until the end of the season, fine 
weather conditions and an unusual regula- 
tion of construction work, together with the 
ballast business, permitted shipments to reg- 
ulate themselves satisfactorily. Labor condi- 
tions were good and the class of men em- 
ployed gave efficient service. 

‘Because the quarries in northeastern New 
York depend on railroad ballast for about 
one-half of their output, and because most 
of the roads in that vicinity are built of con- 
crete, these quarries are accumulating a sur- 
plus of No. 1 stone which has become diffi- 
cult to market due to the supply being 
greater than the demand. 


“Aside from our No. 1 stone problem 
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everything points to 1929 being at least a 
normal year.” 

C. M. Doolittle, president, Canada 
Crushed Stone Co., Ltd.: “It is with the 
greatest of pleasure that I bring you greet- 
ings, messages of good will, and records of 
a year of prosperity from your Canadian 
friends. 

“A few bare, cold facts anent Canada will, 
I am certain, prove of interest to you, par- 
ticularly in view of the fact that our trade 
with your country in 1928 amounted to 
$1,296,000,000 (our trade with the British 
Empire was $753,000,000). We export to 
your country more than to any other country 
in the world, and you in return reciprocate 
by buying more of our goods than any other 
country. So that it is of vital interest to you 
manufacturers that your neighbors across 
the line should be prosperous. 

“A brief comparison of a few Canadian 
conditions a quarter of a century ago and 
today are intresting: 

Prairie provinces produced—1900, 23,000,000 
bu. of wheat ; 1928, 479,000,000 bu. 


Grain elevator capacity—1900, 17,000,000 
bu.; 1928, 310,000,000 bu. 
Sank assets —1900, $459,000,000; 1928, 


$3,029 ,000,000. 
Exports, year ending March 31—1900, $365,- 
000,000; 1928, $2,560,000,000. 


Motor vehicle registration—1900, 1; 1928, 
1,000,000. 
Fire insurance—1900, $992,000,000; 1928, 





$8,290,000,000. 

Life insurance in force—1900, $431,000,000 ; 
1928, $5,044,000,000. 

Bank clearings—1900, $1,000,000,000 ; 
$20,000,000,000. 

Increased railway revenue—1927 over 1928, 
$50,000,000. 


1928, 


“Tt is a well known fact that the race for 
trade supremacy is gaged by the volume of 
export trade. 

“Tn the recognized countries of the world, 
Canada ranks 28th in population, but in 
export trade she is fifth on the list; in abso- 
lute trade balance, third; in per capita ex- 
ports, second; and in per capita trade bal- 
ance, first. 

“As to the prospects for business in 1929, 
no one can predict with certainty, but if we 
take a long-range view we can face the fu- 
ture as confidently as any other people and 
more so than most. 

“We still have every reason to congratu- 
late ourselves on our sane and sensible liq- 
uor laws, despite reports which may appear 
from time to time in the press. The boot- 
legger, once a menace to our country, has 
been eliminated, our people are free to buy 
or not, and the governments receive the 
revenue. 

“My own company has closed its books 
with sales in 1928 of well over 1,000,000 tons 
of crushed stone, and we look forward with 


The 


railways, the highway department, the pros- 


every confidence to the coming year. 


pects for general building conditions in 1929 
are excellent. My hope is that our own good 
fortune and prospects may be shared by you 
in the coming year.” 
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F. O. Earnshaw, president, Carbon Lime- 
stone Co., Youngstown, Ohio: “I did not 
know until a few minutes ago that I was to 
make a report, and therefore I have no 
written report. 

“Conditions in Pennsylvania for 1928 were 
somewhat slower than in 1927, particularly 
in the fore part of the season. 
great deal of 


Due to a 
were not 
ready to move the tonnage, and probably 
production fell off a great deal, and the 
overtime in the fall did not make up for the 
slackening up in the spring. 


rain, contractors 


The tonnage 
was somewhat lighter than for the year 1927 
and also had a tendency to slump off a little 
due to competition from other angles enter- 
ing into highway construction in Pennsyl- 
vania. 

“The outlook for 1929 is about what it 
has, been in the past. 
be no change. 


There will probably 


“We might say that there has been a 
tendency among the producers and among 
the inspectors to ask for a much better 
graded and cleaner product. I think, on the 
whole, we have gone a long way in that re- 
spect, but we are not at the end of it yet.” 

F. T. Gucker, president, John T. 
Quarry Co., Philadelphia, Penn.: “In east- 


Dyer 


ern Pennsylvania the demand for crushed 
stone in 1928 was less than in 1927, with in- 
dications of a greater demand for 1929.” 
W. P. Hodgkins, president, Brownell Im- 
provement Co., Chicago, Ill. (read by Presi- 
dent Graves): “Business conditions in the 
mid-west territory have been favorable as to 
volume of business, but unfavorable in re- 
gard to prices, during the year 1928 A 
marked lack of co-operation nas primarily 
brought about the present low price situa- 
the 
Chicago district, where prices dropped 15 


tion. This is particularly evident in 
cents a yard in the winter and have con- 
tinued at this lower level throughout the 
year. This drop has meant a net loss of 
between $1,200,000 and $1,500,000 to the 
sand, gravel and stone industries in the Chi- 
cago district. This excessive loss has put the 
executives of the industries in a frame of 
mind which should bring about constructive 
and co-operative efforts for a marked im- 
provement in price conditions during the 
year 1929, 

“T1linois practically the 
roads to be built under the $100,000,000 bond 
the 
amount of concrete road materials to be used 


has completed 


issue, which will mean a decline in 
by the state during the coming year. This 
naturally will decrease somewhat the volume 
of business in this territory. However, it 
seems evident that the gas tax, which was 
the 


Court of Illinois, will be brought up at the 


formerly declared illegal by Supreme 
next legislature in a new form, and will be 
passed by a large majority, as all the factors 
of public opinion in the state are backing the 
idea of a gas tax. This will help the general 
road work business in the state as a whole, 
as well as stabilize the market.” 
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E. J. Krause, president, Columbia Quarry 
Co., St. Louis, Mo.: “During 1928 the con- 
sumption of crushed stone in central and 
southern Illinois exceeded consumption dur- 
ing 1927. Two new plants were built during 
the year in this territory, very substantially 
enlarging production in old operations, but 
in spite of this condition general price levels 
remained practically the same. 

“The general 1929 outlook is at this time 
problematical, due to unsettled financial con- 
ditions in the Illinois state highway depart- 
ment. The Illinois paving program 
has in the past been a dominating factor for 


road 


stone consumption and at present it is gener- 
ally understood that the highway depart- 
ment lacks funds to maintain the pace set 
during the past few years. Under the new 
administration, pledged to more roads, hope 
is held for the early passage of a gasoline 
tax bill which will insure funds capable of 
maintaining the past rate of road construc- 
tion. It may then be said that much depends 
on the early enaction of such legislation. 

“Railroad maintenance schedules appear 
larger than those of last year, but since re- 
leases on these appropriations depend on 
current returns, this item is also problemat- 
ical. General and municipal 
work will probably maintain if not exceed 
last year’s volume. 

“Use of agricultural lime dust increased 
in Illinois in 1928, somewhat, while there 
was a decrease in the largest consuming ter- 


construction 


ritory due to two successive wheat crop 
failures.” 

A. S. Lane, president, John S. Lane and 
Son, Inc., Meriden, reporting for 
Massachusetts: “A survey of the Massa- 
chusetts plants indicates a general increase 
in output for 1928. No one reported less 
business than in 1927 and most companies 
showed an increase, in one case 374%. Ap- 
parently the total tonnage of the state was 
about 10% greater than 1927. 

“Ruling prices evidently have not changed 
very much. One company reported an ad- 
vance of 4% and another a drop of 3%. 

“Three companies reported plant additions 
under way, which will increase individual 
capacity from 50% to 100%, and probably 
add about 3000 to 3500 tons to the daily 
plant capacity of the state. 


Conn., 


“All think the outlook bright for the new 
year. Contracts already made seem to in- 
sure a somewhat increased tonnage for road 
building. Railroad ballast will probably run 
about the same, and some falling off in heavy 
building requirements may be expected. 


“Total tonnage for 1929 apparently will 
be fully as strong as last year, and prices 
will not change to any extent either way. 

“Much interest is felt in the report that 
concrete stone will be called for in separate 
sizes this year. From the producer’s view- 
point, I think it a welcgme move, and we 
shall hope that this convention will develop 
specific information on the subject in order 
that due preparation can be made. 


Rock Products 


“Those of us who ship into five or six 
states will appreciate any plan looking to 
standardization as to sizes.” 

F. C. Murphy, general manager, Electric 
Limestone Co., East St. Louis, Ill.: “As the 
territory served by our company is practi- 
cally identical with the Columbia Quarry 
Co., and conditions are the same, it was re- 
ported by Mr. Krause, and I believe his re- 
port will serve for us.” 

Allen Patterson, president, National Lime 
and Stone Co., Findlay, Ohio: “I didn’t 
expect to get here in time to make a report, 
so I haven’t prepared any report for north- 
western Ohio. But I would say that condi- 
tions in 1928 compared favorably with 1929, 
except for a slight reduction in price, and 
the conditions for 1929 look more favorable 
than 1928.” 

E. N. Ragland, vice-president, Hiddenite 
Granite Co., Raleigh, N. C. (read by Sec- 
retary Boyd): “The demand in 1928 showed 
an increase of about 15% over the preceding 
year. Improvements to existing plants in- 
creased the capacity far in excess of the 
demand, competitive selling methods forced 
1927 
This was partly absorbed by re- 


prices down considerably below the 
standard. 
duced costs, due to improvements, and the 
balance was a net reduction in operating 
revenue. Heavy rains during the late sum- 
mer were our only natural handicaps. 

“The expected reduction in state highway 
construction in 1929 will tend toward reduc- 
ing the demand, but as we expect some in- 
crease in general construction work, the to- 
tal sales will probably remain about the 
same.” 

Russell Rarey, vice-president, Marble 
Cliff Quarries Co., Columbus, Ohio: “Ohio 
conditions in 1928 were reasonably satisfac- 
tory, although not generally so good as in 
1927. Volume moved was slightly less, with 
average price much the same as in 1927, 
with a tendency downward rather than up. 
Fluxing and chemical stone requirements re- 
main good with both railroad ballast and 
road stone showing decrease in volume. New 
construction projects as awarded by the Ohio 
Department of Highways were much greater 
in 1928 than in 1927, but the demand for 
stone by individual producers was not influ- 
enced by this. increase in contract awards. 
The situation is accounted for by two gen- 
eral causes; first, an increased number of 
producers, particularly smaller operations 
located near construction projects, and sec- 
ond, by an increased use of competitive pav- 
ing materials. 

“The small roadside producer will con- 
tinue to spring up adjacent to contract proj- 
ects of*reasonable size so long as it remains 
the practice of engineering departments to 
accept materials of poorer quality and less 
definite sizing from the small producer than 
from a producer of products of established 
merit. 

“On projects, where either concrete or 
brick surfacing is used over concrete base, 
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the stone producer in Ohio, particularly in 
the central and southern portions, has little 
chance of securing the business. Local and 
cheaper gravel is so generally available for 
use in concrete construction that it is only 
in the exceptional instance when stone can 
be sold on such projects. With much of the 
initial construction on QOhio’s state system 
being completed, considerable attention is 
being toward the widening and 
strengthening of roads already built. 


directed 


“The value of present macadam roads as 
the backbone of the structure for a wider 
and heavier roadway is being recognized, 
which fact supplemented by the advantages 
arising from the better and smoother riding 
surface now being built into Ohio’s mac- 
adam roads under the new specifications, 
will be a stimulating factor in the stone busi- 
ness for the next few years. Many miles of 
Ohio roads in the less densely populated 
districts, that have had their first applica- 
tion of traffic-bound construction, are eligible 
to receive better wearing courses on which 
work, stone in combination with bituminous 
materials, will be greatly used. 

“The competition between stone, gravel 
and slag, particularly on traffic-bound con- 
struction and maintenance projects, continues 
keen and much stone tonnage was lost dur- 
ing 1927 and 1928 to other materials. Here 
again the stone producer has sufficient con- 
fidence in the better qualities of crushed 
limestone over competitive materials that an 
increase in the use of stone on traffic-bound 
roads and on maintenance work is expected. 
1928 was a 
We had cause to be neither par- 
ticularly joyful nor depressed. Our reduction 
in tonnage was not sufficiently great to cause 


“Summarizing, we find that 
good year. 


distress or concern, and in analyzing the 
reasons for our reduction in volume and ap- 
plying those causes to future volume, we face 
1929 with confidence. Business generally 
continues active, the demand for more and 
wider roads continues apace, and given a 
better break in matters of policy in Ohio, we 
should enjoy a satisfactory year in 1929.” 
John Rice, president, General Crushed 
Stone Co., “This report 
covers in part the conditions of business as 
experienced by the General Crushed Stone 
Co. in western and central New York, east- 


Easton, Penn.: 


ern Pennsylvania, southern New Jersey, 
Delaware, eastern Maryland and eastern 
Massachusetts. While production was cur- 


tailed about 10% in certain districts during 
the spring, owing to inclement weather, nev- 
ertheless the total output for the year was 
nearly 3% above last year. This was par- 
ticularly satisfactory in view of a consider- 
able slackening of general business in many 
sections. 

“T have just returned from the annual 
meeting of the Atlantic States Shippers Ad- 
visory Board and the reports of some 50 
different commodity committees covering 
substantially all lines of industrial activities 
reflect a very hopeful condition of business 














for the coming three months as well as for 
the year, particularly in our own industry, 
although the three months forecast as to 
stone, sand, gravel and slag is of limited 
value because of the comparatively restricted 
movement during the winter and early 
spring. 

“Prices have generally been steady 
throughout the past vear, probably as much 
because there has been business enough to 
go around, but there is also a very cordial 
fellowship among most of the producers with 
whom we compete which tends to prevent 
indiscriminate price cutting and piracy. We 
hope the good feeling will prevail in the 
future.” 

H. E. Rodes, president, Franklin Lime- 
stone Co., Nashville, Tenn.: “In the terri- 
tory which we serve, middle and west Ten- 
nessee and north Georgia, the outlook for 
business in the year 1929 is good as com- 
pared with 1928 and other past years, and 
we expect a slight increase in tonnage. 

“This increase will be due to increased 
general construction in the south and to the 
continued progress of highway construction 
in our territory.” 

W. R. Sanborn, general manager, Lehigh 
Stone Co., Kankakee, Ill. (read by Secretary 
Boyd) : “During the past year there has been 
no startling changes in operating conditions, 
transportation or labor conditions in this 
territory, and these three phases have been 
very satisfactory. No new quarries or 
gravel pits have added to the present over- 
adequate supply. 

“The state highway program has_ been 
very active this vear, in fact so active that 
it is difficult to see where the 1929 business 
is to come from. A change in the state 
administration is bound to make a change 
in the policies of the highway department. 
The $100,000,000 bond issue is practically 
all spent or contracted. Many diverse inter- 
ests are now getting behind some sort of gas 
tax legislation, as there seems to be a popu- 
lar demand that the road building program 
should continue. 

“These elements of uncertainty cause pro- 
ducers to proceed with caution.” 

W. L. Sporborg, president, Rock-Cut 
Stone Co., Syracuse, N. Y.: “In the state 
of New York, during 1928, the story of the 
crushed-stone business is like the story of 
the years that have gone before. Nothing 
new or unusual has happened. We have all 
or nearly all of us done a little more busi- 
ness, and earned a little more profit, and 
had to work a little harder to do it. 

“Demand was fairly steady through the 
season. The level of prices was practically 
unchanged. There was no stortage of labor 
for us nor for our customers. There was 
no serious unemployment. 

“We are making a better product, a cleaner 
product and more uniformly graded. We 
have invested a good deal of money in new 
equipment to bring this about. We have to 
work harder to sell our goods, much harder. 





Rock Products 


Railroad transportation has been very good. 
The motor truck has moved more stone 
than formerly. 

“For the coming season it appears that 
the conditions of 1928 will continue. Plenty 
of business, plenty of stone and plenty of 
competition, and a fairly steady level of 
prices. That is what we expect to have in 
the year 1929.” 

F. W. Schmidt, vice-president, North Jer- 
sey Quarry Co., Morristown, N. J.: “I will 
report for New Jersey. Mr. Sporborg has 
already indicated the situation in New York 
and western New York. 

“I think that in a general way it can be 
said that the stone producers in New Jersey, 
during 1928, enjoyed a good year’s business. 
Labor was increasingly efficient and content. 
Car service furnished by the railroads was 
excellent and a decided improvement in the 
condition of cars placed for loading was 
noted. 


“In reporting the results of the operation 
of the several stone plants comprising the 
North Jersey Quarry Co. group, situated in 
the northern part of the state, I can say that 
production for 1928 ran approximately 20% 
ahead of 1927, due to somewhat increased 
requirements for ballast by the railroads, on 
account of construction work. The average 
selling price was slightly lower, but the net 
results for the year were very satisfactory. 

“As to the outlook for 1929, I believe it is 
favorable, but, however, I do not expect the 
railroads to take as much material as they 
did this past season. As near as can be 
determined at this early date, the highway 
program will be about the same as last year 
and a slight increase in the use of our ma- 
terial, for building construction purposes, is 
hoped for. 

“The present productive capacity of the 
plants serving the territory is much more 
than sufficient to handle the prospective busi- 
ness, and our efforts during the coming year 
will be to increase efficiency and reduce 
costs.” 

John W. Stull, president, Liberty Lime 
and Stone Co., Rocky Point, Va.: “Only 
a very few of the quarries were operated 
on full time, during the 1928 season, for the 
reason that many of the railroads in that 
district used only very small quantities of 
ballast for track maintenance, and much of 
that was produced in quarries that are 
owned by the railroad. 

“Road building was extensively in prog- 
ress throughout the southern territory, but 
much of the stone was quarried on the road- 
side, and the remainder was not sufficient to 
create a stimulating market, and_ selling 
prices were reduced by many operators. 

“In some localities the building trades were 
active to the extent that close-by quarry 
operations were benefited, but on the whole 
the business was not good. The prospects 
of 1929 are practically the same as the ex- 
perience of 1928, and therefore it is not gen- 
erally encouraging.” 
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W. W. Boxley’s (president, W. W. Box- 
ley Co., Roanoke, Va.) repert for his own 
firm is as follows: “The ballast business 
last year was only fair—one of our four 
quarries operating only four months and 
the output being about half what it was in 
1927. Two of the other quarries operated 
about six months, furnishing railroad ballast 
and were able to operate about half capacity 
for three months longer, furnishing commer- 
cial stone. The road building program was 
fairly good, but there was a great deal of 
keen competition and price cutting. The car 
supply was adequate. 

“There has been approximately the same 
amount of money allocated by the state for 
road building this year as was spent last 
year, but the outlook for railroad ballast is 
very poor.” 

T. I. Weston, president, Weston and 
Brooker Co., Columbia, S. C. (read by Sec- 
retary Boyd): “I have nothing unusual to 
report in this territory during the past 12 
months. In the immediate territory of South 
Carolina, business has been very good in 
crushed stone. Of course, you understand that 
not any crushed stone of great consequence is 
manufactured in Georgia. In North Caro- 
lina business has been fair during 1928. I 
am not in personal touch with the other 
states of the southeast. We anticipate for 
Georgia a reorganization of the highway de- 
partment, and new legislation that will prob- 
ably enable Georgia to go forward with the 
highway program along with the other pro- 
gressive states of the Union.” 

“Personally I wish to extend to you 
(President Graves) as one interested in the 
development of the crushed stone industry 
my thanks and appreciation for the great 
work you have done in the association. I 
believe I can see very marked advancement 
toward the development of the industry in 
broader and better lines due in a large meas- 
ure to your self sacrificing service to the 
association.” 

W. F. Wise, president, Southwest Stone 
Co., Dallas, Texas.: “This is the report of 
the southwestern division of the association 
for 1928. 

“1. The total tonnage reported to the 
southwestern division from Texas for 1928 
was 1,631,668 tons as compared to 1,544,207 
tons for 1927. 

“The 1,631,668 tons represents seven mem- 
bers of the southwestern division for the en- 
tire 12 months of 1928, one member for the 
last five months of 1928 and one member for 
the first three months of 1928. 

“2 The total tonnage marketed in Texas, 
by non-members, for 1928 was approximately 
350,000 tons so that the 1928 tonnage of the 
southwestern division represents almost 90% 
of the total tonnage for Texas. 

“3. Railroad service as a whole has been 
satisfactory, although one or two plants have 
at times experienced some shortage of bal- 
last cars. 

“4. The labor situation during 1928 was 
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good at most plants. No real shortage was 
experienced. 

“5. The state highway department has 
quite a large construction program for 1929 
so that the prospects for 1929 indicate an 
increase in tonnage for the coming year. 

“, “Ohe 
upon President Graves’ suggestion, endeav- 
ored to obtain information as to tonnage 
marketed during 1928 in the states of Okla- 
homa, Arkansas and Louisiana, but replies 


southwestern division, acting 


from inquiries sent out have been so meager 

and in many instances no replies that only 

an approximate estimate can be given here: 
“Oklahoma .......-1,500,000 tons 


AVONGARS . fo.i2c0ktenc 400,000 tons 
Louisiana . 100,000 tons 


<r ee ae 2,000,000 tons” 

A. L. Worthen, vice-president, Connecti- 
cut Quarries Co., New Haven, Conn.: “T 
believe all producers in our territory found 
1928 a satisfactory year due primarily to an 
extensive highway program. 

“T am sure that previous tonnage figures 
were exceeded in most every case but at no 
time was any producer taxed beyond his 
capacity. 

“The outlook for the coming year is not 
quite as encouraging as it was a year ago. 
Connecticut is a state with no bonded in- 
debtedness, our motto being ‘pay as you go.’ 
The legislature meets every two years and 
makes all appropriations so that this year 
the highway department will not have money 
available until June. This condition will, 
without a doubt, result in a light spring 
business this year, but notwithstanding that 
I expect the producers will enjoy a 


year 
comparable with 1928.” 

C. B. Andrews (Taylor-Wharton Tron 
and Steel Co., High Bridge, N. J.): “The 


members of the manufacturers’ division are 
here in force to meet their old friends, make 
new ones and exhibit their products for the 
seventh time. The response to Mr. Boyd’s 
call for exhibition space applications was 
prompt and gratifying. Though the conven- 
tion at West Baden marked the high point 
in our meetings, we are going to do hetter 
this year. 


“Last year there were 64 exhibitors using 
78 booths; this year there are 65 exhibitors 
using 89 booths. The growth of our mem- 
bership, and the size of the exhibitions, have 
been gradual and healthy. Inasmuch as the 
exhibitions must be held in a hotel; we are 
necessarily limited to the accommodations 
available, and so our growth cannot keep up 
indefinitely. We have just about reached 
the point where there will have to be a wait- 
ing list for new members, although we can 
still take in a few more. 


“There are 12 new associate members this 
year exhibiting for the first time as follows: 
“Air Reduction Sales Co., New York City. 
Chicago Pneumatic Tool 'Co., New York 

City. 
ig Mechanical Spreader Co., Philadel- 

phia. 








Rock Products 


Greundler Crushed Co., St. Louis. 

Keith-Dunham Co., Chicago. 

Kensington Steel Co., Chicago. 

Link-Belt Co., Chicago. 

Pittsburgh Coal Washer 
Penn. 

H. K. Porter Co., Pittsburgh. 

Productive Equipment Corp., Chicago. 

Simplicity Engineering Co., Durand, Mich. 

Woodhouse Chain Works, Trenton, N. J. 


“We bespeak for these new members the 


Co., Ambridge, 


same cordial treatment which has always 


been accorded the manufacturers by the 
active members.” 

“Tf I might 
be permitted just one word, I would like to 


say we have on file the application for the 


Executive Secretary Boyd: 


Consolidated Products Co., which when ap- 

proved will mean that they will have an ex- 

That makes 66 exhibitors 

and 90 associate members.” 

Trade Association Activities and Ethics 
Dr. Hugh P. Baker, manager, trade asso- 


hibit at the show. 


ciation department, Chamber of Commerce 
of the United States (in part): “We be- 
lieve that—I say ‘we,’ the National Cham- 
feels that the 
associations is so clear that we can go a long 


ber, road ahead for trade 
ways along that road in meeting effectively the 
problems with which we are confronted, and 
solving those problems in such a way as to 
give us better business and business for a 
sounder profit. We believe that because of 
the supreme court decisions of a few years 
ago in the Maple Flooring case and the 
Portland Cement case, and because ‘we are 
not interested in the little fellow or the big 
fellow who is trying to do his business off 
in the corner, with the belief that he can 
do his business without it affecting vitally 
the progress of the industry.’ 

“There is a good deal of criticism among 
the members of trade associations as to their 
Many of them feel that their 
organizations are not meeting their problems 


organization. 


on a sound basis, and that is because it has 
not been possible for some of these organ- 
izations 





and I put it in that way—to de- 
velop the kind of service that can be injected 
into the daily business of its members to 
help those members solve their own per- 
sonal problems. 

“And, in our opinion, the association today 
that cannot develop forms of service, that 
can be projected directly into the business 
of their individual members to help those 
members do better business and business on 
a sounder basis of profit, those associations 
are not going to continue any length of 
time. 


The Big Problems of Industry 


“And what are these problems, that we 
must meet through our association? And I 
presume some of these problems exist in 
your industry. There is overproduction— 
under-consumption if you want to call it 
that, or too wide distribution or too expen- 
sive distribution—price cutting, invasion of 
territory and wasteful and harmful prac- 
tices, making for unfair and harmful com- 
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petition within the meaning of the law, or 
perhaps uneconomic and unbusinesslike in 
character. 

“Unless we can develop in our organiza- 
tions, unless you can get together here and 
build the kind of association—and you can 
do it if you will—that will make possible 
forms of service to you, that will help you 
as individuals to meet these problems of 
overproduction, invasion of 
sales territory, then your organization is not 
set up properly and is not carrying on its 
work in an effective way. 


price cutting, 


“Tt is true we are carrying this organized 
work forward under certain restrictive legis- 
lation—the Sherman anti-trust law, the Clay- 
ton act. And yet, as indicated, the interpre- 


tations of this act in the 


supreme court 
decisions of 1925 have clarified the situation 
a great deal and today there is absolutely 
no reason why an officer of an association, 
particularly the manager, and, in fact, the 
members, shouldn’t know just exactly how 
far they can go legally in carrying on group 
action. 


Cans and Can’ts of Association 
Activities 

“Let me repeat. It has been put to you 
repeatedly before, but let me just repeat 
these association cans and can’ts. There are 
certain things which we know we can’t do 
when we come together in an association un- 
der our restrictive legislation. We can’t get 
together and as an association or group out- 
side of the 


association, as far as that is 
concerned, agree as to the price of our 
product. 

“During the past three or four years I 
have investigated four or five very interest- 
ing pools in different industries—very inter- 
esting efforts of men to get together and 
fix prices. And it is not only an illegal act 
under our anti-trust laws, but in my opinion 
it is uneconomic and never has worked and 
never will work as we are carrying on our 
business at the present time. 

“We can’t get together as a group and 
agree to restrict production of our product. 
We can’t get together and agree to divide 
sales territory. If we are operating a credit 
bureau, we can’t set up and distribute pro- 
miscuously a black list. There are certain 
things in statistical work where we have to 
be careful not to go beyond certain lines. 

“But I say, we know fully what we can 
do and we know the road head has been so 
clear that we can go a long ways in carry- 
ing on activities that will bring us better 
business and business on a sounder profit. 


Confidence Between Members All 
Important 
“If you will just stop to think of the 
activities you have on your program—I don't 
care whether it is statistical work or re- 
search work or cost accounting or trade 
promotion or arbitration, or any one of the 
various activities carried on by trade asso- 
ciations today—you will appreciate the fact, 











unless there is confidence between you men, 
in each other, so that when a legal agree- 
ment is set up in your association you are 
going to stand together on it; you are not 
going to get very far with this work, unless 
you have that kind of confidence; you are 
not going to open up your books and give 
to the management of the association the 
information they need to develop sound sta- 
tistical work unless you have confidence in 
each other and in your association. 

“One of the finest things that is growing 
out of association work is the upbuilding, 
the development of a confidence between 
business men so that they know that they 
can stand together and that they can accom- 
plish the things that need to be accomplished 
in their industry. 

“How men today in industry can deter- 
mine a fair price on their product and make 
a profit out of their product without know- 
ing their costs is difficult to understand. I 
know of a number of industries where sound 
cost procedure has brought about great in- 
crease in efficiency of their plants. We can 
go quite a ways legally in comparing our 
costs and determining whether our costs are 
higher than our competitor. I say we can 
go quite a ways legally in comparing our 
costs, making a sound cost knowledge the 
basis of greater efficiency as well as the 
basis of a determination as to the price we 
should charge to get a fair profit. 


Codes of Business Practice 


“Some 200 of our industries have set up 
codes of business practice. Some of you 
call them codes of ethics. I don’t like that 
term. I prefer to call them codes of busi- 
ness practice. 

“Why does the industry set up a code of 
business practice? Because they recognize 
there are bad conditions. There are bad 
practices which they would like to eliminate 
through coming together and setting up a 
code, and then trying to bring about vol- 
untary adherence to that code. The effort 
is well worth while, well worth while in 
industry because we need to go through a 
preliminary period of agitation and educa- 
tion in the bringing about of the elimination 
of these wasteful and harmful practices. 

‘But you have seen, as J have, I know, 
groups of men getting together around the 
table and in their idealism and enthusiasm 
writing out a beautiful code of ethics, and 
vote to have it printed and framed and put 
on their wall. Then they get up in their 
idealism and shake hands over that code of 
ethics. The first man out of the door gets 
to the telephone and breaks four-fifths of 
the code within 15 minutes. You laugh 
about it. It is rather a serious matter. 

“And yet I have seen that thing myself. 
I have sat in meetings and seen men rush- 


ing to the door. And experience is proving 
that while these codes are worth while and 
great good has come from them, that we 


cannot bring about a voluntary adherence to 
those codes. 


Rock Products 


“A number of industries have spent a 
good deal of money in times past trying to 
bring about voluntary adherence to the codes, 
and the difficulty is in attempting voluntary 
action, you can’t get teeth in the enforce- 
ment, you can’t get power behind that en- 
forcement that insures that code can be 
carried out. 

“Then what is the solution? The solution, 
as it appears to me now, from the successful 
experience of a number of industries in the 
carrying out of a trade practice conference, 
is to get together and agree as an industry 
as to the practices you want to eliminate, 
and then appealing to the Federal Trade 
Commission for a conference, going through 
a conference, setting up an agreement and 
getting the teeth of the government back of 
the enforcement of that agreement. 

“T can see that some of you men are say- 
ing, ‘That means more government in busi- 
ness. In my opinion, it doesn’t, as the 
matter is now being worked out. And what 
if it does? What if it is necessary for us 
to get teeth into this enforcement? What 
are we going to do if we can’t solve the 
problems ourselves? 

“And what are some of these bad prac- 
tices? Price discrimination, price fixing, 
misbranding, commercial bribery, and you 
might put under the head of commercial 
bribery, secret rebates, fraudulent misrepre- 
sentation, selling at low cost, dumpings and 
a number of things of that sort. 


Regulation of New Competition 

“Perhaps after all your chief competition 
is not some other commodity or each other, 
but perhaps your heaviest competitor is cap- 
ital. Perhaps the pressure for the invest- 
ment of idle capital is causing the formation 
of too many companies and too many plants. 

“What are you going to do about it? In 
my opinion, through your association, made 
stronger and effective in its work, you can 
go a long ways in building an industry pro- 
gram that will let you exercise a little con- 
scious direction, and on a perfectly legal 
basis I am sure, as to the road your industry 
is going to travel in the future. 

“Can we meet these problems of over- 
production and price cutting and invasion 
of territory on a legal basis? And my an- 
swer is, ‘Yes.’ We can, under certain con- 
ditions and through effective, organized 
work. 

“We want to evaluate or sell the trade 
association to the public. If the public knew 
you were sitting here in convention, and if 
they cared about it, it is very likely they 
would conclude that you are here to fix 
prices or to carry out some arrangements 
whereby you would evade the law. We 
want the public to get the picture of the 
constructive work you are doing through 
your research laboratories to give the public 
better service. 

“T believe that the day when the associa- 
tions were in existence to evade the law is 
past. We are through that period and we 
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are in the period where trade associations 
are doing tremendously effective work for 
the public as well as for themselves; and 
we want to evaluate or sell the trade asso- 
ciation idea to the government departments. 

“Administrations come and go, but we 
assume those departments down there are 
going on, and we know business is going 
on, and we want to see those government 
departments know of the constructive work 
you are doing and the thousand or so other 
associations are carrying on with you in the 
accomplishment of the better business ana 
business on a sounder basis.” 


Crushed Stone Research 


A description of the research laboratory 
of the National Crushed Stone Associa- 
tion was published in Rock Propucts, De- 
cember 8, 1928, and a brief summary of 
the association’s research program in 
Rock Propucts, December 22, 1928. We 
will confine this report to some of results 
of the research work to date. 


A. T. Goldbeck, director, bureau of 
engineering (in part): “There is a grow- 
ing desire on the part of engineers for 
concrete of greater uniformity. Likewise, 
they wish to make more economical con- 
crete if this can be done without sacri- 
ficing the necessary properties of dura- 
bility and strength. They believe that at 
present more cement is being used than 
should be necessary because of lack of 
uniformity in the concrete mix, which 
they believe oftentimes exists. By accom- 
plishing uniformity in each batch they 
feel that it will be safe for them to reduce 
the amount of cement in the mix. The 
Bureau of Public Roads, acting on investi- 
gations made principally in North Caro- 
lina, have taken the initial step to encour- 
age certain new principles of concrete 
proportioning which are aimed at accom- 
plishing high uniformity and economy. 
That principle of greatest interest to 
crushed stone producers calls for the ship- 
ment of stone in two or more separated 
sizes which will later be recombined at 
the central proportioning plant, in pro- 
portions producing the maximum possible 
density. 

“The probability of this action on the 
part of the Bureau of Public Roads led 
us to start an investigation on the effect 
of the gradation of coarse aggregate on 
the percentage of voids, for it is the idea 
to recombine the separated sizes in such 
a way that the minimum percentage of 
voids in the coarse aggregate will result. 
Naturally, with a small amount of voids 
a smaller quantity of mortar will be re- 
quired to produce a given quantity of 
concrete and therefore the cement con- 
tent per cubic yard of concrete will be 
reduced to a minimum. It is the idea of 
the Bureau of Public Roads that economy 
in concrete road construction will be the 
natural result. 

“Tt becomes important, therefore, that 
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DIAMETER OF CIRCULAR OPENINGS 


TABLE 1 


PER C 


Loose 
Wt. per Per 
cu. ft. Solids 
91.0 53.0 
90.75 52.8 
91.6 53.4 
93.0 54.2 
93.9 54.6 
92.5 53.8 
93.0 54.2 
91.85 53.4 
92.4 53.7 
91.4 53.2 
90.75 52.7 
95.4 55.5 
96.8 56.3 
98.2 | 
98.0 57.0 
97.85 56.9 
97.2 56.5 
95.25 55.4 
95.35 55.4 
96.75 56.3 
93.85 54.6 
100.85 58.6 
101.0 58.7 
101.05 58.7 
100.3 58.4 
100.7 58.5 
100.1 58.3 
99.75 58.0 
98.85 57.5 
96.7 56.2 
105.2 61.2 
103.66 60.3 
104.2 60.6 
103.75 60.3 
102.6 59.7 
101.56 59.0 
101.0 58.7 
99.3 57.8 
105.75 61.4 
105.15 61.2 
104.2 60.6 
104.5 60.8 
102.55 59.6 
109.8 58.6 
100.35 58.4 
106.76 62.0 
104.3 60.7 
104.4 60.7 
104.05 60.5 
102.26 59.5 
101.15 58.9 
105.5 61.4 
103.4 60.2 
102.4 59.6 
99.85 58.1 
98.1 $7.1 
103.3 60.1 
100.85 58.6 
100.7 58.5 
98.75 57.4 
101.45 59.0 
98.7 57.4 
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Fig. 1—Mechanical analyses of aggregates used in deter- 
mination of percentage of voids 


PER- 


1 AND 
Rodded 
cent Wt. per Per cent 
Voids cu.ft. Solids Voids 
47.0 99.25 7.7 42.3 
47.2 101.1 58.8 41.2 
46.6 102.7 59.7. 40.3 
45.8 101.8 59.2 40.8 
45.4 102.7 59.7 40.3 
46.2 101.8 59.2 40.8 
45.8 101.7 59.1 40.9 
46.6 101.15 58.9 41.1 
46.3 101.65 59.1 40.9 
46.8 101.45 59.0 41.0 
47.3 100.2 58.3 41.7 
44.5 104.2 60.6 39.4 
43.7 106.5 61.9 38.1 
42.9 105.95 61.6 38.4 
43.0 107.7 62.5 37.9 
43.1 106.6 62.0 38.0 
43.5 105.5 61.3 38.7 
44.6 105.05 61.1 38.9 
44.6 104.85 60.9 39.1 
43.7 105.25 61.3 38.7 
45.4 103.1 60.0 40.0 
41.4 197-15 64.7 S00 
41.3 110.0 64.0 36.0 
41.3 110.6 64.3 35.7 
41.6 108.85 63.3 36.7 
41.5 109.0 63.4 36.6 
41.7 109.4 63.6 36.4 
42.0 108.1 62.9 37.1 
42.5 106.8 62.0 38.0 
43.8 105.9 61.5 38.5 
38.8 112.7 65.5 34.5 
39.7 111.85 65.0 35.0 
39.4 111.8 65.0 35.0 
39.7 BE | 64.7 35.0 
40.3 110.25 64.2 35.8 
41.0 109.6 63.7 36.3 
41.3 198.25 63.0 37.0 
42.2 107.8 62.6 37.4 
38.6 113.6 66.1 33.9 
38.8 112.95 65.7 34.3 
39.4 111.4 64.8 35.2 
39.2 11145 64.7 33.3 
40.4 110.95 64.6 35.4 
41.4 108.95 63.3 36.7 
41.6 108.0 62.8 a7 
38.0 113.3 66.0 34.0 
39.3 112.1 65.3 34.7 
39.3 111.4 64.8 25.2 
39.5 111.0 64.6 35.4 
40.5 109.75 63.8 36.2 
41.1 109.75 63.8 36.2 
38.6 111.6 64.8 35.2 
39.8 111.1 64.6 35.4 
40.4 110.3 64.3 39. 7 
41.9 108.55 63.2 36.8 
42.9 106.6 61.9 38.1 
39.9 110.55 64.3 35.7 
41.4 109.35 63.6 36.4 
41.5 108.25 63.0 37.0 
42.6 106.55 61.9 38.1 
41.0 108.5 63.1 36.9 
42.6 107.3 62.4 37.6 


Grad- Loose Rodded 

ing Wt.per Percent Wt. per _ Percent 
No. cu. ft. Solids Voids cu. ft. Solids Voids 
63 97.85 56.8 43.2 105.9 61.6 38.4 
64 96.0 55.8 44.2 104.7 60.9 39.1 
65 94.65 55.0 45.0 103.75 60.3 39.7 
66 92.35 53.7 46.3 101.5 59.0 41.0 
crushed stone producers be fortified with 
knowledge regarding the most favorable 


combination of the various sizes and also 
they know how much variation can be made 
in the relative proportions of the various 
sizes without unduly affecting the resulting 
voids in the aggregate. 
present investigation, therefore, 


The purpose of the 
is to deter- 
mine what combinations of sizes will give 
the of 
what variation may be made in the propor- 


lowest percentage voids and also 
tions of the different sizes without increas- 


ing the voids appreciably over the minimum. 


Method of Test Procedure 


purpose of investigation 
crushed limestone of a rather good quality 
was used. It was screened into six different 
sizes as follows: 


“For the this 


Ye-¥-in. ¥4-1-in. 1 1%4-2-in. 
14-34 -in. 1 -1%-in. 2 -2\4-in. 
The % to %-in. and 3% to %-in. sizes 


were then combined in accordance with a 
straight-line gradation to produce a mate- 
rial % to 3-in. The 
analysis of this combination is shown as 
curve No. 66 in Fig. 1. This required 40% 
of % to %-in. and 60% of % to %-in. sizes. 


“Similarly the 34 to 1l-in. and the 1 to 
1'4-in. sizes were combined in the propor- 
tions of 334%% of the 34 to 1-in. and 6634% 
of the 1 to 14%-in. sizes, thus creating 34 to 
1'%4-in. material having the straight-line 
soulidins shown in curve No. 11 in Fig. 1. 

“The 1% to 2-in. and 2 to 2%-in. sizes 
were combined in equal proportions to pro- 


in size. mechanical 
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Fig. 2—Triaxial diagram showing proportions of three 
sizes of materials used in voids tests 


duce 1% to 2%-in. material having a 
straight-line gradation shown in_ curve 


No. 1, Fig. 1. These three sizes, each havy- 
ing a straight-line mechanical analysis curve, 
were then combined in 66 different propor- 
tions having mechanical analyses all shown 
in Fig. 1. It will be noted that these me- 
chanical analyses curves cover the entire 
field of possible combinations for those three 
different sizes. These combinations are also 
shown in the triaxial diagram of Fig. 2. 
As this diagram is very convenient for show- 
ing the effects resulting from the combina- 
tion of three sizes of stone in different pro- 
portions it will be well to explain it briefly. 

“Each point on the diagram represents a 
given combination of the three different 
sizes of materials and the percentage of each 
size is represented by the perpendicular dis- 
tance between the point on the diagram and 
the side of the triangle which serves as the 
base line for the size under consideration. 
Thus, point No. 48 in Fig. 2 represents a 
material made up of 50% of % to %-in., 
20% of % to 1%-in. and 30% of 1% to 
2%-in. size. Similarly, point No. 1 repre- 
sents 100% of 1% to 2%-in. and 0% of the 
other sizes. 

“From this diagram it will be seen that 
the investigation covers the entire range of 
possible combinations of these three 
The %-in. size was chosen as the smallest 
size to use in this investigation because speci- 
fications ordinarily permit a certain per- 
centage to pass the %4-in. screen and by 
extending the minimum size down to %-in., 
the permissible amount passing the 1%4-in. 
screen will approximately be obtained. 


sizes. 


“The procedure in testing was to weight 
out 120 Ib. of the combined sizes which were 
then thoroughly mixed. This mixture was 
shoveled into a standard American Society 
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POINT A REPRESENTS THE 
FOLLOWING GRADATION 
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Fig. 3—-Percentage of voids in crushed limestone (No. 35). Loose measurement 
in A. S. T. M. standard cubic foot measure 


for Testing Materials cubic foot measure Discussion of Results 
(diameter 14.00 in., height 11.23 in.). The 
tests were made in two ways, first, by loose 
measurement and, second, by the standard 
A.S.T.M. rodding method. When the loose 
measurement tests were made the material 
was merely shoveled into the measure and 
struck off. The rodding test calls for filling 
the measure one-third full, rodding 25 times 


EXAMPLE OF USE oF DIAGRAM 
POINT A REPRESENTS 


Vg: Ug - 40% 


with a 5<x24-in. bullet-pointed metal rod. Yg-1le-I0 % 
This process was repeated three times and \"¢-2 2-40 % 
the vessel was leveled off and weighed. The VOIDG * 5.37% 


weight per cubic foot determination was re- 
peated twice for each method of filling the 
measure and the average was obtained for 
each method. When one determination did 


“Referring first to Fig. 3, which repre- 
sents the voids for the material in a loose 
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condition in the cubic foot measure, it is 
evident that the lowest percentage of voids 
is obtained with grading No. 46. This ma- 
terial is composed of 50% of % to %-in. 
size, 0% of %4 to 1%-in. size and 50% of 
1% to 2%-in. size. There are no inter- 
mediate sizes in the mix. The percentage of 
voids for this grading was 38.0. It can be 
seen that as more and more of the inter- 
mediate size is added to the mixture there 
is a general tendency toward an increase in 
the percentage of voids. On the other hand, 
there is a rather large zone included within 
the 40% contour, which is within 2% of the 
minimum possible voids. 

“Obviously, if every producer were re- 
quired to furnish stone graded to have the 
very minimum of voids on a loose measure- 
ment, a grading such as in mixture No. 46 
or namely—% to %-in., 50%; % to 1%-in., 
0%; 1% to 2%-in., 50%, there would be 
the necessity of disposing of all of the 4% 
to 1%4-in. size for some use other than for 
concrete. This would be a wasteful pro- 
cedure and would make the production of 
stone more expensive. On the other hand, 
if a low percentage of voids, a few per cent 
more than the minimum is permissible and 
it obviously would have to be permissible to 
make the general scheme practical and 
workable, the field is opened up to a reason- 
able range of sizes. This point is well illus- 
trated in Fig. 5 in which are plotted the 
mechanical analyses of mixtures having 
within 2% higher voids than the minimum. 


“These mixtures are as follows: 









not agree with the other within 1 lb., a third 
determination was made, but in only a few 








«cases was this necessary. The percentage 
of voids was calculated as follows: 
“Percentage of voids= 


Wt. per cu. ft. 
100( 1 = 
Sp: Gr. < 62.355 





“Specific gravity was obtained by the 
‘overflow’ method as described in Bulletin 
1216 of the U. S. Department of Agricul- 
ture. In Table I the weight per cubic foot 
and the percentage of voids are shown for 
both the loose and rodded condition. The 
results given in this table for voids are 


LN Les. 
YL a 














plotted in Figs. 3 and 4 on triaxial diagrams. 3 100 90 o 70 ™ 
The lines are contour lines of equal voids. . 
The specific gravity of the limestone used 
in this investigation was 2.75. 





6°% 
Fig. 4—Percentage of voids in crushed limestone (No. 35). Rodded in 
A. S. T. M. standard cubic foot measure 
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14-34 -in. 34-1%-in. 114-214-in. 
30% 0 to 30% 70 to 40% 
40% 0 to 30% 60 to 30% 
50% 0 to 30% 50 to 20% 
60% 0 to 10% 40 to 30% 
70% 0% 30% 


“Tf the lowest practicable percentage of 
voids on a ‘rodded’ basis is required and the 
word ‘practicable’ is interpreted to mean 
within 2.5% of the minimum possible per- 
centage of range of gradations 
which will satisfy the requirements is shown 
in graphical form as Fig. 6. 


voids, a 


This possible 
range of mixtures is seen to be as follows: 


Y%-¥-in. 3%4-1%-in. 114-2'4-in. 
20% 0% 80% 
30% 0 to 30% 70 to 40% 
40% 0 to 40% 60 to 20% 
50% 0 to 30% 50 to 20% 
60% 0 to 10% 40 to 30% 


“The closer to the absolute minimum per- 
centage of voids required by the specifica- 
tions the more restricted is the range of 
combination of sizes, but the diagrams in 
Figs. 3 and 5 or 4 and 6 will show the avail- 
able combinations necessary to produce any 
desired percentage of voids. 


Applicability of the Diagram 

“The diagrams in Figs. 3, 4, 5 and 6 were 
obtained for a given kind of limestone hav- 
ing a given characteristic shape. Other stones 
may be more angular or more rounded and 
consequently their voids may be somewhat 
different than those obtained in the present 
investigation. Nevertheless the same gen- 
eral trend of results should be obtained even 
though the numerical values are somewhat 
different and the present should therefore be 
very useful as a guide in selecting the com- 
binations of sizes which will give the lowest 
percentages of voids. 

“The curves are plotted in terms of round 
openings and if they are desired in terms of 


Rock Products 


square openings the following table, which 
is applicable only to this particular stone and 
not necessarily to stones of other shapes 
will be useful. Even for the particular stone 
used the table of sizes is not considered to 
be other than approximate. 


Approximate 
Corresponding 
Circular Opening Square Opening 
2%-in. 214-in. 
1-in. 1-5/16-in. 

1 -in. 13/16-in. 
34,-in. Y-in. 
14-in. 13/32-in. 
3%-in. 5/16-in. 

14 -in. 7132. 
i-in. 7/64-in. 


“In the preceding discussion it should not 
be inferred that the lowest percentage of 
voids referred to is the absolute minimum 
that can be obtained but is merely the mini- 
mum which was obtained with the three 
sizes of stone used, each of which had a 
straight-line gradation. This gradation was 
selected as the most practical because crusher 
run stone ordinarily has that gradation. No 
doubt a still lower percentage of voids 
could be produced by special gradation of 
the three sizes used, but this would be a 
rather difficult procedure from the operating 
and producing standpoint and the slight de- 
crease in voids which might thus be ob- 
tained would probably not warrant the extra 
cost involved. 

“Nothing has been said in the previous 
discussion as to the effect of different grad- 
ings on the strength of the resulting con- 
crete. It does not at all follow that those 
gradations which give the minimum per- 
centage of voids will likewise produce con- 
crete of the highest strength. As a matter 
of fact, it is quite probable that this will 


not be the case. That gradation which gives 
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the lowest percentage of voids is that which 
has almost no intermediate size material. 
Such a gradation would be highly disad- 
vantageous to stone producers because of the 
accumulation of this intermediate size for 
which a market would have to be found 
elsewhere. To effect overall economy in 
concrete production it will be better to sac- 
rifice somewhat on percentage of voids by 
using the intermediate size, combined with 
the coarse and fine sizes in the most advan- 
tageous 
will be 
centage 


way, so that most of the product 
used, and so that a very low per- 
of voids, not quite the minimum, 
obtained. The indications of past 
tests are that a rather continuous gradation 
with no breaks in the gradation curve, as 
called for by the gradation 
minimum voids, give the highest 
strength. Some information is needed on 
this particular subject and one of the next 
steps in the laboratory will be to carry on 
an investigation to determine the effect of 
these various gradations on the strength of 
the concrete. The story will not be com- 
plete without investigations of char- 
acter. 


will be 


for absolute 
may 


this 


The Effect of Dust-Coated Stone on the 


Properties of Concrete 


“Dust-coatings are regarded with much 
disfavor by some highway engineers and 
have been the cause of numerous and ex- 
pensive rejections of carloads of stone. The 
engineer feels that dust-coated stone may 
have certain deleterious effects: 

“1. That it will weaken the bond with 
the mortar and cause reduced strength. 

“2. That the dust will float to the sur- 
face of the concrete during the finishing 
operation and thereby cause a weak surface 
layer which will later scale or peel under 
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DIAMETER OF OPENINGS. 


Fig. 5—Mechanical analyses of crushed limestone (No. 
35) having low percentages of voids (loose measurement) 





DIAMETER OF OPENINGS 


Fig. 6—Mechanical analyses of crushed limestone (No. 35) 
having low percentage of voids (rodded measurement) 
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EFFECT OF OUST COATED STONE ON CONCRETE 
1: 2:35 CONCRETE - 26 DAYS 


Fig. 7—Effect of dust-coated stone on concrete 


the action of the weather or traffic. 

“If dust has these effects, certainly 
crushed-stone producers should know about 
them and steps should be taken to correct 
the difficulty. If, on the other hand, the 
effect of dust is negligible, then producers, 
as well as engineers, should likewise have 
this information so that logical specifica- 
tions covering the question of dust may be 
drawn. 

“Several preliminary investigations have 
been made by us on this subject. In one 
case a number of carloads of limestone had 
been rejected. These had been shipped to 





cars presented a 
badly dust - coated 
Sam- 


ples were obtained 


appearance. 


from the cars un- 
der the direction of 
the state highway 
inspector and were shipped to our labora- 
tory. The analysis showed that the per- 
centage of dust, determined by washing 
sample No. 10, was 1.35% and sample No. 
11, 1.06%. 

“The standard procedure for determining 
clay and silt in gravel, outlined by the A. S. 
T. M., was used in 
percentage of dust. 


the determination of 
This calls for stirring 
the sample with water and at the end of 
15 seconds pouring off the wash water, 
repeating this operation until the wash water 
pours off clear. The loss in weight of the 
stone is used for determining the percentage 





“When the samples arrived in the lab- 
oratory much of the dust had been shaken 
from the stone and it was therefore neces- 
sary to re-coat the stone. This was accom- 
plished by moistening it and shoveling it 
together with the dust so that it finally pre- 
sented the same dust-coated appearance as 
when originally sampled. 

“At the site of the work it was deter- 
mined that the dust over both samples of 
stone could very readily be removed by mix- 
ing the stone with a small quantity of sand 
and water. A of this mixture 
resulted in a complete scouring of the dust 
from the surface of the This test 
was made to determine the adhesiveness of 


few turns 


stone. 


the coating, which in this case was very 
slight. It was strongly indicated that the 
of concrete would, in all 
probability, remove the coating so that there 


would be no reduction in bond strength. 


action 1ixing 
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the 


thoroughly in 


other half 
coated condition. 


Sample No. 10, 
Washed Stone 


Sample No. 11, 
Washed Stone 


manner 


allowed to 


in the proportions of 1:2:3% by 


“The quantities of 


Gement ........ 36.3 Ib. 
So: 79.5 |b. 
eee 119.3 Ib. 
Water ........ 17.05 lb 
Slump ........ 1¥4 in. 
Float ....:. 135 


“In the laboratory after coating the stone 


previously de- 


scribed, each sample was divided in half, 
and half of the stone was washed and the 


remain in its dust- 


Concrete was then mixed 


volume. 


The mixing was done by hand; in all prob- 
ability not in as thorough a manner as ac- 
complished in a large concrete paver. 


Mixing Data 


materials used and 


other values determined during the mixing 
of the several samples were as follows: 


Sample No. 10, 
Coated Stone 


Cement ........ 36.3 Ib. 
Sand ......- 79.5 lb. 
Stone 119.3 Ib. 
Water ........ 17.05 Ib. 
Slump ........ 134 in. 
Flow ..........135 


Sample No. 11, 
Coated Stone 












Cement ........ 36.3 lb. Cement .... 36.3 Tb. 
ae 79.5 1b. Sand eee 79.5 |b. 
Stone ............120.6 Ib. Stone 120.6 Ib. 
Water .......... 15.9 Ib. Water .......... 17.9 lb. 
Slump. ........ 14in. Slump ........ 1¥4 in. 
oe 130 Flow Bees 


“The consistency as indicated by the slump 
and flow tests is about the same as that used 


MIX 1:2:3 STONE SAMPLE NO. 19 
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in concrete road purposes, or possibly a lit- 
tle wetter. The above mixtures were made 


into beams 6x6x36-in. These were stored 


under moist conditions at a constant tem- 


perature of 70 deg. F. for 28 days and were 
finally broken as simple beams using a 20-in. 
span length and a single central loading. 
The top surface of the beam as molded was 
placed in tension because it was felt that if 
there was any weakening effect from the 
dust it would be more evident if the tests 


were made in this manner. 


TABLE II 


Sample No. 10 
Washed Coated 


Sample No. 11 
Washed Coated 











Stone Stone Stone Stone 
4480 4600 Central 4640 4840 
4350 4850 load 4750 5160 
4740 4250 3850 4550 
4640 eo ; 4640 
Ave. 4552 4510 4695 4797 
Modulus 
of 
Rupture 635 629 652 665 
These results are also shown in Fig. 7. 
“In comparing the above results for 


modulus of rupture it is seen that in one 
case the washed stone is slightly higher than 
the unwashed, while in the other the reverse 
is true. The difference in strength in either 
case is negligible so that apparently the dust 
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coating did not affect the cross-breaking 
strength of the concrete. 

“Examination of the broken cross-sections 
did not reveal any evidence of lack of bond 
due to presence of dust. These preliminary 
tests do not seem to indicate that the dust 
coating had any effect on the strength what- 
ever. 

Indentation Tests 

“In order to determine if the surface layer 
of the concrete had been weakened owing to 
the possible floatation of the dust to the top 
layer, indentation tests were made such as 
have been employed at Purdue University. 
In these tests a %-in. steel ball is slowly 
pressed into the surface until the load re- 
quired to cause a given indentation is ob- 
tained. This test when applied to concrete 
is not apt to give exceedingly concordant 
results because of the presence of the coarse 
aggregate. The final results obtained, how- 
ever, were as follows: 

Load Required to Cause 0.1-in. Indentation 
Sample 


No. Stone Pounds 
10 Washed 4340 
10 Coated 3886 
11 Washed 3993 
11 Coated 4830 


“The above results indicate that the sur- 
face of the washed-stone sample was stronger 


EFFECT OF DUST COATED STONE ON STRENGTH OF CONCRETE 


MIX 1:2:3 STONE SAMPLE NO. 16 






















































































































































































































PERCENTAGE OF DUST IN STONE 





Fig. 9—Effect of dust-coated stone on 
crete, sample No. 19 





NOTE: 2.6 PER CENT SILT AND CLAY IN SAND 














strength of con- 


NOTE: 2.6 PER CENT SILT ANDO CLAY IN SAND 
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crete, sample No. 20 

















than the coated stone sample in one case and 
weaker in the other, but the difference in re- 
sults was not appreciable considering the 
unreliable character of the test. So that, 
again, the indications are that if the test has 
any weakening effect on the surface, in this 
case it was not of any serious character. 


Series I1.—Dust-Coated Stone 
Experiments 


“To look further into the question of dust 
coatings, three samples of stone were ob- 
tained, one a limestone (No. 18), one trap 


rock (No. 20) and one sample of gneiss 


(No. 19). These samples were made up 
into 1:2:3 concrete by volume, using the 


mixing methods previously described. Stone 
dust was added in given amounts to the 
moistened aggregates so as to thoroughly 
coat them with a pasty dust coating before 
mixing the stone with the remaining con- 
crete ingredients. Beams and cylinders were 
made for compression and_ cross-breaking 
tests and also for special wear tests, to be 
later described. To insure a fair compari- 
son of the effect of various percentages of 
dust, specimens containing a given kind of 
stone were made on the same day and un- 
The 


water content was regulated so that iden- 


der as identical conditions as possible. 
tical consistencies would result. The accom- 
panying table No. III will give the essential 
test data. 


The data on compressive strength and 


modulus of rupture are shown in Figs. 8, 


Rock Products 


9 and 10 and the results lead to the fol- 
lowing strong indications. 

“1. That the decrease in 
rupture due to the dust is from 1 to 14% 
for each increase of 1% in dust. 


modulus of 


“2. That the decrease in crushing strength 
is from 0 to 2% for each increase of 1% 
in dust up to the limit of 5.7% of dust used 
in these tests. 

“When it 
percentage of 


is considered that the actual 
dust even in badly coated 
stone is small, and probably does not ex- 
14%, that the 
decrease in strength is a negligible factor 
over-shadowed by the 
obtain in 


ceed the indications are 


which is far un- 
the 


manufacture of concrete from day to day, 


avoidable variations which 
even under laboratory conditions where the 
best of control is exercised. 

“At the bottom of those curves there has 
been plotted a curve showing the water- 
ratio for each mix. It will be seen that a 
slight increase in the amount of water was 
necessary to maintain the same consistency 
as the percentage of dust increased. Those 
specimens having a high percentage of dust, 
therefore, had a higher water-ratio than 
those specimens with a low percentage of 
The 


attributable to this increased water-ratio. In 


dust. slight decrease in strength is 
fact, the decrease in strength is not as great 
as would be expected from the increased 
water-ratio due to the presence of the dust. 

“The general conclusion from these re- 


sults which must be drawn on the basis of 


TABLE III—SERIES II—EFFECT OF DUST COATED STONE ON STRENGTH 
OF CONCRETE 


Pet. clay Pct. Weight 
Date and silt dustin per cu. ft. 
Test No. made,1928 insand_ stone of concrete 

18-A 16/16 2.8 0.7 148.4 
18-B 10/16 2.8 1.7 148.2 
18-C 10/16 2.8 Zia 147.6 
18-D 10/16 2.8 3.7 148.0 
18-E 10/16 2.8 ae | 147.8 
18-1 11/14 2.8 0.7 148.0 
18-2 11/14 28 0.0 148.4 
18-3 11/14 0.0 0.0 149.0 
19-A 10/2 2.8 0.7 pio 
19-B , 10/2 2.8 1.7 149.6 
19-C 10/2 28 a: 148.4 
19-D 10/2 2.8 3.7 148.8 
19-E 10/2 28 5.7 149.8 
20-A 10/12 2.8 0.3 156.6 
20-B 10/12 2.8 1.3 155.6 
20-C 10/12 2.8 1.8 155.8 
20-D 10/12 2.8 3.3 154.4 
20-E 10/12 2.8 $3 154.8 
18-F 10/18 2.8 0.7 149.2 
18-G 10/18 2.8 17 148.6 
18-H 10/18 2.8 ae 149.8 
18-] 10/18 2.8 3.7 148.2 
18-K 10/18 2.8 5.7 148.8 
19-F 10/4 2.8 0.7 152.0 
19-G 10/4 28 1.7 150.6 
19-H 10/4 2.8 2.2 151.6 
19-] 10/4 2.8 3.7 1S12Z 
19-K 10/4 2.8 5.7 151.6 
20-F 10/10 2.8 0.3 157.0 
20-G 10/10 2.8 E3 156.6 
20-H 10/10 28 1.8 156.0 
20)-] 10/10 2.8 Bs 155.4 
20-K 10/10 2.8 5.3 156.0 





Water Crushing Modulus Wear 
ratio Flow strength of rupture (in.) 
0.93 197 4040 753 0.27 
0.93 198 3900 744 0.30 
(0.94 197 3930 714 0.26 
().97 202 3735 700 0.31 
0.96 194 3610 705 0.30 
0.90 198 3795 ray 0.25 
0.89 196 3780 694 ().26 
0.88 201 4120 743 0.28 
0.92 206 3250 673 
0.94 196 3290 378 
0.98 198 3260 680 
1.01 196 3280 ee 
1.03 198 3240 631 
0.91 197 3870 740 oe 
(0.93 194 3860 738 
0.95 195 3740 705 
0.95 199 3640 /) | | er 

196 3650 694 
().82 164 4300 762 
0.85 171 4240 729 
0.86 161 4170 718 
(0.86 163 3950 724 
0.89 168 4020 ji. | 
0.91 165 3610 656 
0.86 170 3760 664 
0.89 171 3530 a 
().94 160 3510 631 
0.96 174 3460 642 
0.88 159 4370 781 
0.88 166 4040 746 ute 
0.86 161 4300 736 ze 
0.90 161 4000 Y ¢,/  —rte 
0.92 164 3960 fae, & ES 
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the data is that dust-coated stone of the 
character used in these tests produces a 
negligible decrease in the cross-breaking or 
compressive strengths of concrete, amount- 
ing to than 2% for each per 
cent of dust and in most cases less than 


not more 
this amount. The average decrease in modu- 
lus of rupture for the three samples for 
each per cent of dust was 1% and the ave- 
rage decrease in compressive strength for 
each per cent of dust was 1.3%. 

“Possibly other stones will show other 
results and no doubt if the coating con- 
tains much plastic clay, and especially or- 
ganic matter, the 


decrease might become 





Fig. 11—View of National Crushed 
Stone Association machine for testing 
wear resistance of concrete 


serious. The point is emphasised, however, 
that even badly dust-coated stone may have 
no appreciable effect on the strength of the 


concrete. 


Wear Test on Concrete Surfaces 
“In an effort to determine the possible 
weakening effect of the dust on the surface 
ef the concrete, a special wear test was de- 
The 


chine is shown in Fig. 11. 


vised for this purpose. testing ma- 
The wear tool 
was made by mounting a number of emery 
wheel dressers on a horizontal axle, which 
in turn is held by a frame which can be 
drill This 
contact the 
100 
rotated 285 
the regu- 


lates the vertical position of the cutter, a 


rotated in a_ standard press. 


cutting tool is held in with 
concrete specimen under a pressure of 
at the 


hand-wheel 


Ib. and is then rate of 


rpm. From which 


weight is suspended which has been regu- 
lated to produce the required pressure. This 
hand-wheel is indicate 


also graduated to 
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the amount of wear taking place during the 
test. 
wear and time so that it becomes possible 


Simultaneous readings are taken of 


to show the exact rate of wear at any in- 
stant during the test and from readings such 
as these the curves shown in Fig. 12 have 
been plotted. 

“Tt will that the 
tenth of an inch wear there is no clear in- 


be noted during first 
dication that one specimen has worn more 


than another. After a wear of approxi- 
mately 0.3 of an inch has taken place there 
is a fanning out of the curves to some ex- 
for a higher 
percentage of wear in the high dust speci- 
This 


defined, 


tent with a slight tendency 


mens than in the low dust specimens. 
well 
however, and when it is considered that the 
maximum variation from the specimen of 


tendency is not particularly 


greatest wear to that of minimum wear is 
only 0.06 of an inch, when the depth of 
wear is such would result in a_ well 
travelled concrete road after a period of 


as 


ten years or more, it is realized how exceed- 
ingly slightly the dust seems to have af- 
fected the wearing qualities of the road. 
“It would be expected that there would 
be a slight effect due to the increased water 
necessary to maintain a given consistency. 
The general conclusion which can be drawn 
is that in these tests, dust up to 5.7% by 


Rock Products 


weight of stone did not cause any serious 
decrease in resistance to wear. 

“Tn Fig. 13 are shown the specimens con- 
taining various percentages of dust which 
have been subjected to the wear test. 

“Still other tests are being conducted on 
These 
are freezing and thawing tests which are 


the broken specimens of the beams. 


still in progress and will be reported at a 
later date. 


Effect of Different Coarse Aggregates on 
the Strength of Concrete 

“One question in which crushed stone pro- 
ducers are vitally interested is how their 
particular agregates compare with gravel or 
other materials with which they are in com- 
To obtain information 
subject, we have received in the laboratory 


petition. on this 
large samples of stone and gravel, the char- 
acteristics which vary widely so far as hard- 
of of fragment, and 
smoothness of surface are concerned. 


ness stone, shape 

“One sample of stone is so soft that up 
to date it has not been acceptable for con- 
crete aggregate in state highway work. An- 
other sample is exceedingly hard and _ be- 
tween these limits are several samples of 
intermediate hardness. 


“Gravel samples include chert gravel 


whose surfaces are almost polished, lime- 


NCSA. WEAR TEST ON CONCRETE CONTAINING VARIOUS PERCENTAGES OF STONE DUST 


COARSE AGGREGATE: LIMESTONE (LAB NO 18). 


FINE AGGREGATE - POTOMAC RIVER SANO. 
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Fig. 12—Curves showing results of wear tests on concrete containing various 


percentages of dust 
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stone gravel containing a considerable per- 
centage of crushed pieces and gravel com- 
posed of igneous or metamorphic fragments, 
mixed with limestone and sandstone having 
oversize composed of crushed fragments. 
These materials represent a wide range of 
characteristics. The stone samples, when 
tested in the Deval abrasion test, had the 
following percentage of wear: 


(Crushed Stone) Per Cent Wear 


Tefal <5 la a rc 3.5 
OT TR ot ee a ee 2.9 
Ci.) oie S|?) i ee are 7.0 
MNT INOS. [Oo csi 6.7 
oy al Cc 3:5 
MIOMENNG INGOs, Bbicssesseceeeiaieeee ee 2.0 

“The gravel samples had the following 


characteristics : 

Sample No. 3—Per cent wear, 10.5. This 
is a chert gravel composed largely of hard, 
smooth chert fragments with a few softer 
fragments of sandstone or shale; sub-angu- 
lar in shape and somewhat badly weathered. 


Sample No. 6—Per cent wear, 16.9. This 
is a heterogeneous mixture of quartz, gneiss, 
conglomerate, sandstone and igneous rocks. 
The surfaces are not particularly smooth 
and many of the fragments appear to be 
badly weathered and weak, quite angular 
and a_ considerable crushed 
fragments. 

Sample No. 8—Per cent wear, 10.7. This 
is essentially a limestone gravel with a small 


amount of 


percentage of sandstone and igneous frag- 
ments. The surfaces are rounded and some 
what rough: contains a considerable per- 
centage of crushed and angular fragments. 

Sample No. 12—Per cent wear, 5.0 This 
is largely a chert gravel with 
slightly pitted surfaces. 
fragments are sub-angular in shape. 


Sample No. 17—Per cent wear, 8.6. This 
sample shows the same characteristics as 
sample No. 12. 


Sample No. 24—Per cent wear, 3.5. This 
sample is composed of fragments of lime- 
stone or dolomite, sandstone and rocks of 
igneous origin with a small percentage of 
chert and quartz. There is a considerable 
quantity of crushed fragments with rough 
surfaces. 


smooth, 


although The 


Test Results 


“The above samples of coarse aggregate 
were mixed with our local Potomac River 
sand and a local brand of cement, previ- 
ously thoroughly mixed to insure its uni- 
formity. Concrete of 1:2:3% proportions 
In all cases the consistency was 
maintained as nearly alike as possible. The 
gradation of the coarse aggregates was the 
commercial gradation of these materials as 
received in the laboratory. No attempt 
whatever was made to make the gradations 
alike, for it was desired to determine the 
strength of the respective concretes with 
the aggregates as commercially graded. 

“It is recognized, of course, that other 
gradations might give different results but 
if these particular gradations are typical of 


was made. 




















the respective materials, the results obtained 
should express somewhere near the correct 
relation between the strengths which may 
regularly be expected of them. It is like- 
wise recognized that a somewhat different 
strength relation may be obtained, depend- 
ing upon the characteristics of the fine ag- 
gregate which might be more favorable to 
one coarse aggregate than to another. How- 
ever, granting the possibility of other re- 
lations, the present results at least indicate 
the effects of the various aggregates for 
the particular conditions of the test, which 
are not far from the general average of 
throughout the The 
Potomac River sand is an average grade of 
In cer- 
tain sections of the country finer sands are 
used, and in others, coarser sands. The re- 
sults obtained at 28 days are shown in the 
following table and also in Fig. 14. 


conditions country. 


concrete sand of medium fineness. 


“Tt will be noted that in all cases the 


stone concrete exceeded its competing 
gravel in cross-breaking strength and in all 
cases but one the crushing strength of the 
stone concrete exceeded that of the gravel 
It is quite noticeable that the 
chert gravels give low results in modulus 
of rupture and this is probably due to the 
extremely smooth, polished surface of these 
gravels. It particularly noticeable, 
that at the section of failure in the beams 
only a few pieces of the chert gravel were 
pulled apart, and there seemed to be poor 
bond with the mortar. With the rougher 


gravels and those of a more porous nature, 


concrete. 


was 


more of the pieces broke and where the 


gravel was of a heterogeneous character, 


which pulled apart were evi- 
weak fragments, whereas the 


fragments released their 


the pieces 
dently the 
stronger, smooth 
bond with the mortar. In the case of the 
soft stones, the bond strength was sufficient 
to fracture the 


true to 


and this was also 
the case of the 


stones, 
some extent in 


harder stones. 


“Evidently the transverse strength of 


concrete, which is a most important prop- 
erty in concrete for highways, is influenced 
to a very considerable extent by the char- 
acteristics of The 


coarse aggregates. 
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smooth, hard, rounded chert evidently pro- 
duces low 
cross-breaking resistance and it is also evi- 
dent that the exceedingly weak pieces of 
certain materials, notably the weathered 
gravels, also have a weakening effect. High 


concrete having comparatively 


bond strength and high strength of frag- 
ment both contribute to high resistance in 
cross-bending. 

“Tt is to be noted that some of the stone 
26% higher cross-breaking 
strength than their competing gravel con- 
cretes, others have only 6% higher cross- 
breaking strength. It is also evident that 


concretes have 


ABOUT SAME 
DEPTH OF 7/EAR 
INEALL SPECMENS 





Fig. 13—-Specimens containing various 
percentages of dust which have been 
subjected to the wear test 


the crushing strengths of the gravel and 
stone concretes are more nearly alike and 


the stone exceeds the gravel in most cases 
by less than 6%; and: in some cases it may 
actually be weaker than the gravel concrete. 

“The above series of tests is merely pre- 
liminary and is intended to give an idea 
aggregates affect the 


of how the various 


TABLE IV—COMPARISON OF CRUSHED STONE CONCRETE WITH 
COMPETING GRAVEL CONCRETE 


Mix 1:2:3Y 


Age 28 days 


Slump 


Flow about 165 about 1% in. 


Sample Crushing Modulus Per cent 

No. Material strength of rupture broken 

2 a a ae ee 3760 (6) 703 (6) high 

3 WSMAVE Nicest g ss iecteenciatee! 3630 (6) 558 (6) low 

5 Or | Rao mee T ee as . 3670 (6) 674 (6) low 

6 | EN ane 3450 (6) 535 (6) high* 

7 SL nC ee era? 4300 (6) 720 (6) high 

8 RO inribes oe teacasca Soutvverauiigiten . 3960 (6) 678 (6) low 

9 SS, ae eee taas 3600 (6) 640 (5) very high 
12 ie: ea Oe 3500 (5) 599 (6) low 

13 I iis npciaaninnns 3800 (6) 666 (6) high 

17 Se eee 3360 (5) 555 (5) low 
23 aa ee eee 3810 (6) 717 (5) medium 
24 | ee na ere 3960 (6) 679 (5) low* 


*Soft fragments only. 
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strength of concrete when the gradations 
are like those regularly 
market. 
“This series of investigations is still un- 
der way and will involve, as the next step, 
a comparison of the present and also other 
aggregates graded in identical manners 
with identical amounts of cement per cubic 
yard of finished concrete. 


supplied to the 
commercial 


An application 
of such an investigation may be made to 
determine the proportions of concrete re- 
quired with aggregates of different char- 
acteristics so that the same slab strength 
will result. It is perfectly logical that if 
aggregates affect the slab strength, the pro- 
portions of concrete should not be identical 
when different aggregates are used, but 
they should be varied so that the same slab 
strength will result. 


Cementing Value of Stone Screenings 
still widely 
constructed generally with the idea, how- 


“Waterbound macadam is 
ever, that it will later be given a surface 
treatment of bituminous material. The ques- 
tion of the cementing value of various types 
of stone screenings is important 
one and it sometimes happens that, although 
certain kinds of stone are suitable for the 
body of the road, the screenings resulting 
from this stone are considered undesirable 
because they lack 
value. 


still an 


binding or cementing 

“There has long been in existence a test 
for the so-called cementing value of rock 
This 


was developed years ago at the Bureau of 


dust known as the cementation test. 


Public Roads, but has long since been dis- 


carded for testing stone because it gives 


results which, in many instances, are at 


variance with the behavior of the rock in 
service. This test was grinding 


dough-like 


made by 


the rock with water to con- 
sistency, forming a briquet under pressure, 
drying it and finally determining the num- 
ber of impact blows required to disinte- 
grate it. 

“Perhaps the weak point of the test lies 


in the fact that it 


neglects the various 
gradations possible with various stone 
screenings. The voids in the coarse ag- 


road are 
not filled with rock dust alone, but they 


gregate in waterbound macadam 
are filled with a mortar consisting of a 
mixture of rock dust and the coarser parti- 
cles of stone screenings. The strength of 
this mortar depends, not only upon the ce- 
menting value of the dust itself, but upon 
the size of particles in the screenings and 
their would 
seem more practical to make a cementing 


gradation. Accordingly, it 


value test on the screenings rather than 
on the dust alone. 
“When screenings have low cementing 


value they are not able to adhere together 
well, that is, they are incapable of resisting 


much tension. This being the case. it would 


seem that some form of a tension test 
should indicate the cementing value of 
stone screenings. Accordingly, tests have 
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Fig. 14—Comparison of crushed stone concrete with having the gradation 
competing gravel concrete shown in Fig. 16 are 
marked on the re- 
been conducted making use of beam speci- spective curves. 
mens, since a failure of a beam is a ten- “To study the effect of gradation, a 


sion failure. The exact procedure in the 
test is as follows: 

“The screenings are mixed with water, 
using sufficient water to thoroughly moisten 
them but not enough to make the beam 
specimen slump out of shape upon the im- 
mediate removal of the forms. The exact 
quantity of water to be used is still under 
investigation and this portion of the pro- 
cedure is subject to later revision. The 
moistened screenings are placed in three lay- 
ers in a beam mold 3x3 in. in cross-section 
and 12 in. long. The material is rammed 
by the use of a small wooden rammer hav- 
ing a square end 1%-in. square, one hun- 
dred strokes are applied at each of three 
layers. The beam is finally smoothed off, 
allowed to air dry over night and is then 
placed in an oven at 220 deg. F. for several 
hours until thoroughly dry. It then 
broken as a simple beam on a 10-in. span. 
The load is applied by gradually pouring 


1S 


sample of limestone was graded into four 
different gradations and tested in the man- 
the 
indicated on the top set of curves in Fig. 
16. Note that the finer the screenings, the 
higher becomes their cementing value. Ac- 
it that screenings 
deficient in cementing value as now graded 


ner previously described with results 


cordingly, is indicated 
may be improved considerably in’ cement- 


ing value by making them somewhat finer. 


Conclusion 


“Still other investigations are under way 
in the laboratory, including studies of the 
sodium sulphate 
pared with the 
and the boiling 


test for soundness as com- 
freezing and thawing test 
test. Other investigations 


have been made of a preliminary character 


involving wear tests on concrete, an inves- 
tigation of deleterious substances and tests 


of a routine nature. We are also conduct- 
ing a cooperative series of tests in conjunc- 








February 2, 1929 


GRADATION CURVES FOR STONE SCREENINGS 
USED IN CEMENTING VALUE TEST 
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Fig. 16—Results of cementing value tests on stone 


screenings 


the committee filtering 
tertals of the sanitary engineering division 
of the American Society of Civil Engineers. 


“As previously stated, three months is 


tion with on ma- 


a very short time in which to obtain re- 
sults of a conclusive nature, but perhaps 
the data thus far obtained will indicate to 
the the 
laboratory for performing service useful to 
the industry. 


membership the possibilities of 
It is hoped that as time goes 
on the investigation work will prove to be 


increasingly valuable.” 


Discussion of A. T. Goldbeck’s Tests 
and Conclusions 

H. S. Mattimore, engineer of tests, Penn- 

State Highways: 

“Before starting the discussion I have here 


sylvania Department of 
I wish to present one of my points of view. 
I have in testing for about twenty 
the laboratory, but at the pres- 
I probably spend about 60% of 
my time the field. I con- 
tracted the field view. other 
words, we have to protect our field con- 
stantly. 

“A number of years ago I found 
the trouble with a great many state high- 
way testing laboratories was that they did 
not have the cooperation of the field. In 
the various engagements I have been in, it 
has been two or three years before I could 
get cooperation. We couldn’t work. We 
couldn’t function. 


been 
years, in 
ent time 
have 


In 


in may 


man’s 


out 


“The real duty of a testing laboratory 
is to control the materials being used and 
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get some interesting data on testing, which 
is quite important. But, the main duty in 
our practical work is to actually control 
these materials, which has to be done in 
the field. 

“T had the pleasure of delivering a talk 
at the last annual convention in West 
3aden, Ind. The manner in which this 
talk was received by the personnel of your 
association convinced me that you wish to 
express a spirit of true cooperation with 
the users of your product. At that time 
I stated that I considered your association 
had made a step forward in the establish- 
ment of a testing laboratory, and your 
search for the true facts pertaining to 
crushed stone in such a testing laboratory 
would give the testing engineers in the 
various highway departments some _ confi- 
dence in the aims of your association. 

“As stated in Mr. Goldbeck’s paper, this 
laboratory is now organized and function- 
ing. I have not had an opportunity up to 
the present to see this laboratory and the 
new equipment, but having seen the pic- 
tures I feel quite positive that the equip- 


ment is of the latest design and that @il/ 


machines and apparatus now purchased, for 
to be purchased in the future, will be uhe- 
ful in obtaining laboratory data on  prob- 
lems which are more or less vital to the 
individual members of this association. 

“The portion of Mr. Goldbeck’s paper 
which is of main interest for discussion is 
the test results and conclusions. Most of 
these treat on problems of vital interest in 
the field of highway engineering. Some 
of them pertain to controversial problems 
between producers and consumers. My in- 
tention in the discussion will be not only 
to present my personal opinions of the re- 
sults of these tests and conclusions, but 
to try and present the probable reactions 
of highway engineers. 


Percentage of Voids as Affected 

by Gradation 

“The first of these problems, on per- 
centage of voids in stone as affected by 
gradation, could be the basis for exten- 
sive research on concrete density and 
strength. The void content in concrete 
coarse aggregate at the present time is in 
the class of a basic principle. A contract 
specifying void content in coarse aggre- 
gate for grading control is a rarity. 

“Mention is made in the paper that the 
‘Bureau of Public Roads acting on _ in- 
vestigations made principally in North 
Carolina have taken the initial step to en- 
courage certain new principles of concrete 
proportioning, which are aimed at accom- 
plishing high uniformity and economy.’ 

“I had an opportunity within the past 
several months of investigating the con- 
crete proportioning used on North Caro- 
lina highway work. Originally the so- 
called coarse aggregate used in this state 
was shipped in three different sizes. These 
three sizes were apparently found unneces- 
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sary in that now one of the general prac- 
tices on many contracts in the state is to 
ship the stone and gravel in two sizes. 
“A general impression obtained from 
reading the results of the experiments on 
this work is that the state of North Caro- 
lina is using an excess of coarse aggregate 
when compared with the general practice of 
concrete proportioning. A study of the 
sizes of the stone or gravel used in this 
state gives an entirely different impres- 
sion. If the combination of coarse and 
fine aggregate of the North Carolina con- 
crete mixes are plotted, based on screen 


Fig. 15—Beam test apparatus for ce- 
menting value test on stone screenings 


openings, it is found that the aggregate as 
a whole compares favorably with that used 
i many other states. Their proportions 
differ in that they have an excess of small- 
size stone or gravel, some of which should 
be classed as fine aggregate. This is neces- 
sary for the purpose of obtaining a well 
graded mix because some of the normal 
sand in that section is of a finer graded 
material than usually encountered in many 
of the northern states. North Carolina is 
to be complimented for a solution of the 
problem of making good concrete with the 
materials available in that section. 

“IT do wish to bring out that it 1s really 
no radical move. In other words, to get 
down to common language, they are using 
the stone screenings replacing sand, which 
would—if you considered the materials—be 
called stone. If you are considering aggre- 
gates you would call it a fine aggregate. As 
far as the two sizes of stone are concerned it 
is an excellent procedure. It may avoid that 
bugaboo of segregation that has been with 
us for so long. 

“T note that Mr. Goldbeck gives a grad- 
ing of coarse aggregate for minimum void 
content. This, when compared to our 
practice, contains an excess of fines, and 
as Mr. Goldbeck states, a lack of inter- 
mediate sizes. As mentioned in the paper, 
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this is not an economic product for the 
producer, and it is very doubtful if it is a 
good coarse aggregate for use in concrete 
highways. 

“Voids, as stated before, is one factor. 
This should be taken into consideration 
with the fact that the small sizes of stone 
contain a larger surface area than the in- 
termediate and larger sizes. In order to 
mix concrete properly the surface of the 
particles must be covered, which from the 
standpoint of cement content would prob- 
ably counteract the economy of low void 
content. Our experiments along this line 
use the fine and coarse aggregate voidage 
as a start, but determine the economic mix 
from the yield and strength with a given 
quantity of cement in which various grad- 
ings of coarse and fine aggregates are 
used. 

Dust-Coated Stone 

“The report on the effect of dust-coated 
stone is one that probably could be given 
a very extended discussion. The practice 
for the field control of concrete has been 
to limit this dust to the minimum amount 
which can be secured on a commercial 
basis. How these results as given by Mr. 
Goldbeck will affect the practice I am not 
ready to state. The engineers in charge 
of materials in the state highway depart- 
ments have the responsibility of securing 
aggregates which will give the best service 
value when used in concrete. This dis- 
favor of dust-coated stone by highway en- 
gineers is not by any means a_ prejudice 
arrived at from a visual inspection of this 
material; for instance, in the field control 
of concrete on the highway work in Penn- 
sylvania, some 15,000 transverse tests were 
made during the past two years. After the 
specimen is tested, an examination is made 
of the general conditions, and reports sub- 
mitted accordingly. The operators stated 
on some of these test reports that a lack 
of bond was noted on the coarse aggregate. 
This, when traced back to the test report 
on the coarse aggregate used convinced us 
that at least some of the so-cailed stone 
coating will weaken the bond and probably 
ultimately affect the service value of the 
concrete road _ slab. 

“The conclusions given by Mr. Goldbeck 
conservatively state that the dust-coated 
stone of the character used in these tests 
produces a negligible decrease in a cross- 
breaking or compressive strength of con- 
crete. The character of the coating no 
doubt is a big factor for consideration, and 
from this standpoint I cannot fail to be- 
lieve that the conclusion as stated may be 
misinterpreted and broadened out to include 
all kinds of coating to any amount. 

“Some dust coating may be removed in 
the mixer, but we are not satisfied, after 
making an inspection of many transverse 
test specimens after tests, that all of the 
detrimental dust coating in all cases is re- 
moved in the mixer. Another factor for 
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consideration in interpreting these tests and 


the the method used in 
fabricating the specimen. 
paper which I have 
method of fabrication. 

“The only standard method at the present 
time is the one for molding compression 


specimens. 


conclusions is 
The copy of the 
state the 


does not 


This requires the rodding of 
the concrete, and if followed in these tests 
there is a. possibility of this rodding hav- 
ing the effect of removing the dust coating 
which might have remained after mixing. 
Also, the hand which was per- 
formed in these tests may have a tendency 
to remove the coating, especially if small 
quantities of concrete were mixed at one 
time, thereby developing a 


mixing 


scrubbing ac- 
tion which may or may not be normal in 
an ordinary concrete mixer of a cubic yard 
capacity, which is now in general use in 
highway work. 

“In other words, the word dust hardly 
explains some of this material that does 
occur. Some of it is a pasty mass. No- 
body conceived that you were going to get 
rid of all the but certain 
types of stone develop a very plastic coat- 
ing which is extremely difficult to remove. 


dust on stone, 


Dust-Coating Requires More Research 

“The effect on concrete of using coat- 
ed coarse aggregate is going to require 
extensive research on many phases of the 
subject in addition to the strength tests. 
The field practice 
stone which is 


has been to reject 


heavily coated for use 
in concrete and bituminous work. Some 
very convincing data would have to be 
presented to the highway engineer be- 
fore he would consider the use of such 
material for 
he is responsible. 

“Also, the test which could be used 
for the purpose of determining the 
amount and kind of a coating on a stone 
would be a difficult one to put in opera- 
tion in the field. In certain sections the 
stone dust coating and earth from quarry 
stripping are so similar in appearance 
thai it is very difficult to determine the 
actual character of the coating. 


use in 


concrete for which 


“We all realize that good engineering 
demands 


economy in construction, but 
it also demands an assurety of good 
quality. It is a dangerous situation to 


place the highway inspector in a_posi- 
tion where he is to determine the amount 
and character of the dust coating on 
coarse aggregate. This would be neces- 
sary to avoid delay for laboratory de- 
termination. The 
present day on 

quality and 
engineering 
crete being 
time. 


concrete used at the 
roadwork is of high 
to take the opinions of national 
societies probably the best con- 
laid in America at the present 
The highway engineer is reluctant to 
jeopardize the quality of this concrete. 


“From the standpoint that 


the ulti- 


mate effect of coating on the coarse ag- 
gregate is questionable, and since field 
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and field tests demon- 
that kind of coatings do 
affect the bond on the coarse aggregate, 
it seems to me that the real solution of 


conditions have 


strated some 


the problem, as I stated at one of your 
recent meetings, is to take great pains 
to produce stone during 
install plants so 
that a reasonably clean product can be 
secured. 


favorable pe- 


riods, or to washing 


Advocates Washing Plants 

‘Both sand and gravel and stone producers 
in a great many sections of the United 
States that the in- 
stallation of washing plants is a practi- 
cal procedure, and from what information 
I can secure or estimate should increase 
the price very little, if any. 

“The some producers 
with whom I have discussed this matter 


have demonstrated 


experience of 


has been that in some quarries, part of 
the installation of a washing plant can 
be charged against stripping, especially 
where the final stripping had to be per- 
formed by hand. This could practicably 
be eliminated where an efficient wash- 
ing plant was installed. But even a 
slight increase in the base price of stone 
for washing would be received in greater 
favor by the highway engineer than any 
attempt to convince him relative to how 
much coating can exist on a stone with- 
out affecting the ultimate value of the 
concrete. Another 


familiar 


which 
must be 


matter with 


and which 
consideration 


standpoint 


you are 


given from a_ business 
is that one competitive ma- 
crushed 


terial of stone is 


generally 
washed, and another manufactured prod- 
uct is controlled in 
the coating 


arises. 


such a manner that 


problem rarely, if ever, 

“T do not wish to place the highway 
engineer in a position of not being open- 
minded to conditions when they 
but there 
which 


have 
been demonstrated, are so 
dust-coated stone 
concrete the 
that research 
necessary any definite 
could be arrived at. The 
problems of the scaling of concrete road 
surfaces are being given considerable at- 
tention at the present time. The 
istence of an excess of fine dust in con- 
crete road slabs, even if removed from 
the coarse aggregate, 
in causing this defect. 


many ways in 
affect the 
strength 

would be 


conclusions 


may other than 


tests extensive 


before 


ex- 


may be a factor 


Stone vs. Gravel Coarse Aggregate 


“The third report on tests of general 
interest is the comparison of different 
coarse aggregates. Similar data have been 
published by the Bureau of Public Roads 
and several other agencies on tests of 
concrete in which gravel and crushed 
stone were used. Based on _ strength 
tests alone this probably shows crushed 
stone to be superior to gravel. 


Again I 
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might state that a large number of 
transverse field tests have determined 
that in many instances a slag gave higher 
results than crushed stone. This does 
not, by any means, convince us_ that 
slag is superior to stone in concrete 
highways. 


“There is just one point I want to 
take up about scaling. It 
side. 


is the other 
There is a large investigation be- 
ing carried on at the present time in 
New York State. I do not know what 
the results will be, but I know what the 
general tendency is, it is to blame a 
certain type of stone for this scaling. 

“I do not believe the stone is the 
cause for this scaling. It may be one 
factor. The stone is a rather peculiar 
looking stone. It looks different from 
the 3ut, from your standpoint, 
I would be willing to take up that factor 
of which I speak and try to defend it. 
There is there for investiga- 
tion. All of the tendencies point to the 
fact that this peculiar 
caused this scaling. 

“IT wish to 


others. 


something 


proposition has 
one word here 
don’t think for one minute that I wish 
to depreciate the value of tests. It is 
the last thing in the world that I want 
to do. I have struggled along with it 
for twenty years and have taken a great 
many years 1n endeavoring to sell it to 
the field—that is, sell them on research 
and testing. However, we always take 
the test into consideration with the study 
of this matter in service. 
valuable adjunct to the study. You 
really have to have it. I just wish to men- 
tion that in bringing out my point. 

“What I wish to point out is that a 
danger does exist in trying to base the 
use of material on certain test values. 
So far as the use of gravel vs. crushed 
stone in concrete roads, we have found 
many factors in our study of the surface 
and maintenance of slabs in which both 
of these aggregates were used to indi- 
cate their relative value, but in no case 
have we attempted to evaluate 
solely from laboratory tests. 


say also, 


The test is a 


them 


Conclusions 
“T realize that in some of this discus- 
sion, far as 
is concerned, that I 
agreement with Mr. 
sions. 


coated stone 
100% in 
Goldbeck’s conclu- 


especially so 
am not 
I know he appreciates my posi- 
tion relative to this matter, and I hope 
the personnel of the association will 
realize that I am trying to present the 
subject from the standpoint of the high- 
way engineer. We recognize our re- 
sponsibility for the ultimate service of 
the concrete road. We appreciate that 
some economy might be secured in the 
use of certain aggregates, but we also 
know that good engineering practice de- 
mands that the quality of work be given 
first consideration. 








“T wish to express a desire to co- 
operate with the association from the 
standpoint of economy and quality in the 
production of your commodity, but such 
a high quality of concrete is demanded 
on concrete roads to withstand the pres- 
ent-day traffic that I believe we should 
work from the standpoint of trying to 
raise standards and increase this quality 
rather than attempt to find out just how 
far we can go in the use of doubtful 
products which may reduce this quality.” 

John W. Stull, chairman of the research 
committee of the association: “As I 
sat there and listened attentively to the 
discussion relating to this matter, I was 
reminded that there are yet problems 
before us that we, as crushed stone pro- 
ducers, must solve, and the question came 
to me, too, how are we going to solve them? 

“T appeared before you last year on 
behalf of funds to complete the begin- 
ning of the establishment of a laboratory 
under the direction of our efficient en- 
gineer, Mr. Goldbeck. I appear before 
you today declaring to you that that 
laboratory is in reality a fact, Mr. Gold- 
beck outlined to you in that very able 
address that he delivered in your pres- 
ence, demonstrating what has already 
been done. 

“Mr. Mattimore, the efficient engineer 
from the great state of Pennsylvania, 
comes to us and tells us in connection 
with that that there are problems that 
we have to solve, and this laboratory, 
gentlemen, is only in its beginning. Mr. 
Goldbeck has told us that he is only 
starting the work. It has only been 
under way for three months, and I have 
come to testify to you that that is true, 
because, as chairman of the research 
committee of this association, associated 
as I am with some of the leading mem- 
bers of this association, we have ob- 
served at Washington on two different 
occasions last year the establishment and the 
setting into operation of that laboratory. 

“We went into that phase of the situ- 
ation very thoroughly. We spent our 
time to do so and I come to you this 
afternoon, gentlemen, to tell you that 
we must finance this undertaking. The 
financing of it is only in the beginning. 
We have spent something over $25,000 
in the establishment of this laboratory 
and we must maintain it. It is estimated 
that it will cost us in the coming year 
—-l am not going to give you the exact 
figures because I am_ speaking from 
memory—I am going to give it to you 
in round numbers and if you will take 
the reports of the committee, the por- 
tion of it that is attached to the general 
report of the committee you will find 
that it says up there that the laboratory 
during 1929 should have expended in con- 
nection with it in round numbers the 
sum of about $11,000. 

“We must finance it, and I appeal to 
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you, as members of this association, in 
the interest of the great industry that 
we represent, that each and every one 
of you give strict attention to the con- 
duct of your business as you go back 
to it from this convention to the extent 
that you see to it that contributions are 
sent to the treasurer, or the secretary to be 
turned over to the treasurer, in the interest 
of the laboratory, and that is my message to 
you this afternoon. 


“T beg you that you do not forget 
this great work that we are establish- 
ing that eventually must be of great 
advantage to us in the problems that 
are before us, and I ask you earnestly, in 
conclusion, that you give this matter 
your personal attention.” 


Proposed Research Program 


Appendix to report of the research 
committee: “The following is not in- 
tended to be a detailed statement of the 
procedure to be followed in conducting 
the suggested investigations but is rather 
a broad statement of some of the im- 
portant problems, together with a gen- 
eral description of the test procedure. 
A detailed outline of the projects finally 
decided upon will be made for guiding 
the work in the laboratory. 

“Problem I—IlV hat is the influence of the 
coarse aggregate on concrete for highways? 

“Reasons for Investigation—The quality 
of concrete is now quite generally stated 
in terms of compressive strength. This 
is illogical for road concrete. There is 
evidence that poor aggregates greatly 
decrease the tensile and cross-breaking 
resistance, although they do not have 
much effect on compressive resistance 
of concrete. At present it is customary 
to specify identical proportions for high- 
way concrete, irrespective of the trans- 
verse strength obtained. This generally 
results in the use of more cement in the 
stone concrete than in the gravel con- 
crete. 

“The present investigation should be 
aimed at answering the following ques- 
tions: 

“1. How does the coarse aggregate af- 
fect the compressive, transverse, tensile 
and wear resistance of concrete? 

“2. What are the physical characteristics 
(per cent wear, shape, surface characteris- 
tics, etc.) of coarse aggregates which give 
approximately the same cross-breaking re- 
sistance when the same amount of cement 
is used per cubic yard of concrete? 

“3. What cement content per cubic yard 
of concrete is necessary with these various 
coarse aggregates to give approximately the 
same transverse strength? 

“Procedure—Samples of crushed stone, 
gravel and slag will be obtained having a 
wide range of characteristics. These sam- 
ples will then be prepared by screening them 
and recombining them to identical grada- 
tions. They will then be made up into con- 
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crete specimens to be subjected to compres- 
sive, tensile, transverse and wear tests. 

“The coarse aggregates will involve 10 
crushed stones having percentages of wear 
ranging from 2.0 to 12.0 or less; 10 gravels 
ranging from good to bad, approximately 
4.0 to approximately 30.0% wear; 10 slags 
ranging from light to heavy (approxi- 
mately 60 to 85 lb. per cu. ft.). The gravel 
should involve limestone as well as silicious 
gravels and also some with crushed frag- 
ments. Approximately 25 cu. ft. of coarse 
aggregate of each kind will be required for 
this investigation. The details of procedure 
will be properly worked out to answer the 
above questions. 

“Problem [1—What is the influence of 


graduation on: 


t. Compressive strength. 
b. Transverse strength. 


Tensile strength. 

d. Workability. 

e. Yield. 

f. Expansion and contraction. 
yj. Absorption. 

h. Density. 


“Reasons for Investigation—One of the 
best ways of meeting competition is to so 
grade the crushed stone that the most eco- 
nomical stone concrete will result. Also, in 
view of the possibility of shipping stone in 
several sizes, the question of the best grada- 
tion for the best results in concrete roads 
is most important. 

“Procedure—This investigation will in- 
volve the following separate determinations : 

“1. A determination of the gradation of 
coarse aggregate which will give the low- 
est voids. 

“2. The gradation which will give the 
most workable concrete. 

“3. A determination of the effect of grada- 
tion on the compressive, transverse and 
tensile strength of concreie and on the 
shrinkage of concrete upon drying out. 

“The determination of the percentage of 
voids will involve the screening of a large 
sample of stone into three separate sizes 
and recombining these three separate sizes 
in different proportions; determining the 
weight per cubic foot from which the voids 
may be calculated. Having made a com- 
prehensive study of voids on a single coarse 
aggregate and having narrowed down the 
zone of minimum voids by this initial se- 
ries of investigations, other coarse aggre- 
gates may be studied having widely differ- 
ent characteristics. 

“The next step in the procedure will be 
to make up concrete specimens in the form 
of beams and cylinders for transverse, com- 
pression and tension, using a number of 
gradations known to give low voids, and a 
number known to give high voids. The 
workability during the mixing will be stud- 
ied. The yield of the concrete and the 
strength of the specimens will be deter- 
mined. In this investigation there should be 
included one sample of limestone, one of 
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trap rock, one of average blast furnace 
slag and one of gravel. 

“Problem III—To0 what extent are dele- 
terious substances im coarse aggregates 


harmful to the concrete? 

“Reasons for Investigation—Trouble has 
been had at various times in different parts 
of the country because stone has been re- 
jected due to the presence of some of the 
Specifications have been 
the 
of deleterious substances to given amounts, 


above materials. 


arbitrarily drawn, limiting percentage 
and the question arises as to whether these 
arbitrarily chosen percentages are reason- 
The question of dust 


able. is important 


because in some states a maximum _ per- 
centage of dust is specified and the whole 
matter of dust involves the possible neces- 
sity for using washing plants. 

“This will involve a study of the follow- 
ing questions: 

“1, What is effect of the flat 


elongated pieces on the compressive, tensile 


the and 
and transverse strengths? 

“2. What is the effect of stone dust, im 
various percentages on the several strengths 
and on the surface strength of the concrete, 
as determined by the ball test, and on its 
resistance to freezing and thawing? 

“3. What is the effect of various percent- 
ages of shale on the strength of concrete 
and on its resistance to freezing and thaw- 
ing ? 

“4. What forms of chert are deleterious 
to concrete and what percentage should be 
allowed? 

“Problem [V—What is the effect of 
coarse aggregate on resistance of concrete 
to repeated loads? 

“Reasons for Investigation.—The indica- 
tions, thus far, are that the transverse re- 
sistance of concrete is greatly influenced by 
the angularity and strength of the coarse 
aggregates. The possibility is that resis- 
tance of concrete to repeated loads will be 
even more influenced by the surface char- 
acteristics of the aggregates. Thus, it is 
reasonable to suppose that rough, angular 
aggregates will retain their bond with the 
mortar longer than will be the case with 
smooth, rounded aggregates. The repeated 
load test offers a means for showing the 
difference in the concrete road making 
properties of gravel and stone because such 
a test more nearly simulates the action to 
which road concrete is subjected than any 
other. 

“Procedure-—The procedure will be toa 
make up gravel and stone concrete speci- 
mens using the same gradation of coarse 
aggregate in each case and the same cement 
content per cubic yard. The specimens will 
be subjected to repeated loads in accordance 
with a method already devised and the 
test will consist of determining the number 
of applications of load necessary to break 
the beams when the stress is made equal 
to 40, 50, 60, 70 and 80% of the modulus 


of rupture of the concrete. Part of the 
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specimens will be tested in a continuously 
wet condition and others in a dry condi- 
tion. Data will thus become available for 
the design of concrete roads with different 
aggregates so that they will have the same 
slab strength under repeated loads. 


“Problem V—How should the 
ratio theory be revised to meet the needs of 


water- 


cross-bending ? 

“Reasons for Investigation.—At the pres- 
ent time several of the states are beginning 
what 
The proportions are set on the basis 


to work on they call a ‘designed 
mix.’ 
of the water-ratio theory and the curves 
of the Portland 


used. These curves are based entirely upon 


Cement Association are 
compressive strength and the resulting pro- 
portions, even though they might give ap- 
proximately the same compressive strength, 
do not by any means give the same cross- 
bending strength. It is important to the 
stone producers that a means be worked 
out whereby it will be possible to take into 
account the aggregate characteristics in 
connection with a theory for predicting the 
transverse strength of concrete, for until 
this is done the illogical water-ratio theory 


based on compression will be continued in 


use, generally to the detriment of stone 
producers. 
“Procedure-—The procedure to be fol- 


lowed in this investigation will have to be 
worked out after the first series of prob- 
lem I is completed. Unquestionably, thou- 
sands of tests will be required to arrive 
at a reasonably accurate 
which can be relied upon. 

“Problem VI — What characteristics 
should stone-sand have for use as a fine 


design method 


aggregrate in concrete? 
“Reasons for Investigation—The object 
of this investigation is to develop a market 


for stone-sand in those localities where 
natural sand-is not available. 
“Procedure—This problem will involve 


the study of the effect of gradation of 
stone-sand on the strength of concrete and 
also a study of the effect of characteristics 
of the stone from which the sand is made 
on the strength of the resulting concrete. 
The investigations will include concrete 
tests for workability, yield, transverse, ten- 
sile and compressive strength. In addition 
to stone-sand, combinations of natural sand 
and stone-sand should be used. 


Bituminous Investigations 


“The following investigations involving 


bituminous materials should be undertaken. 


“1. What effect does the coarse aggregate 
have on the stability of bituminous con- 
crete mixtures? 

“Reasons for Investigation—In certain 
sections of the country there is a tendency 
to use both slag and gravel as a coarse ag- 
gregate in bituminous concretes. A stabil- 
ity test should therefore be made to deter- 
mine the relative stability of the bituminous 
concretes involving the use of these different 
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materials. 


In the case of slag, brittleness 
tests should likewise be performed in com- 
parison with similar tests on other bitu- 
minous concretes to determine the possible 
hardening effect of the sulphur in the slag 
on the bituminous material. 
“Procedure.—Stability tests will be made 
by modification of the Hubbard method as 
used on 


sheet asphalt topping. This in- 


volves a determination of the load required 
to force the mixture through a given size 
orifice. Brittleness tests will require the 
subjecting of small beam specimens to arti- 
ficial heat to accelerate the hardening ac- 
tion and, finally, testing these beam speci- 
mens when cooled to a low temperature. 
The relative deflection before cracking will 
be a measure of the brittleness. 

“There are a number of other investiga 
tions that could well be conducted but the 
above outlines, alone, present more work 
than can be accomplished in a single year 
with our limited personnel. 

“The detail methods finally developed for 
each project must be practicable from the 
standpoint of time required, personnel at 
our disposal and expense. It is frequently 
the case that the methods must be altered 
during the progress of an investigation and 
it is, therefore, suggested that the details 
be worked out by the Engineering Bureau 
and that the committee decide mainly on the 
order in which the various problems should 
be undertaken from the standpoint of their 
importance; the policies involved 
in carrying on the work of the laboratory, 
the collection of samples, the publication of 
results, etc.” 


general 


Research for Cheaper Highway 
Construction 

Charles M. Upham, general manager of 
the American Road Builders’ Association 
(in part): “There is coming a time when 
road bond issues are going to be tighter, 
and when money is going to be tighter. It 
is going to be impossible to get as much 
money as we have in the past, and the 
other source of the continuance of the road 
program is going to be research—where 
you can get two or three or four dollars 
worth of roads for one dollar. 

“Now, as a rule, industrial people are 
not interested in research. They have 
grown up with the industry at a time when 
competition was so keen, when things were 
constructed and carried on by 
thumb, and there has been a very wide 
gap between research and industry. But, 
as pointed out, due to the necessity of con- 
tinuance of this program, it is absolutely 
necessary that we should have a close union 
between research and industry. 

“You can almost divide the entire propo- 
sition into two parts—the one man who is 
the research man on the one side, thinking 
of pure science and doing research for the 
love of truth—and the other man is the 
industrialist who thinks more about progress 
of construction and things of that nature. 
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“It is difficult many times to find an in- 
dustrialist who is absolutely in sympathy 
with research, but if he stops to think 
there is not a single shovel that digs dirt 
or a compressor for supplying rock drills or 
a crusher that breaks stone, that does not 
in some way use or utilize research that 
has been completed in the past. So,whether 
we realize it or not, we are using a great 
deal of research. 

“Probably in 25 or 50 years we will look 
back and say how very crudely we carried 
on our work at that time. Why didn’t we 
start a little research and get these truths 
a little earlier ? 

“Now the time has arrived when this 
tightening of money, as is evidenced by 
many of the mergers and many of the re- 
arrangements, cannot continue with this 
wide expenditure of vast sums of money. 
We must do this thing for a whole lot less 
money than we have in the past. Every 
advance in civilization is simply a_re-ar- 
rangement of material. First, it is physi- 
cal and then chemical. If we look back, 
most of our advances in our industry have 
been a re-arrangement of material, either 
in the form of steel or something of that 
nature, and most of it to the present time 
has been absolutely physical. The chemical 
part has played a very little part in the 
progress of the highway industry, at least, 
but I certainly believe and hope we are 
on the eve of some great advance due to the 
chemist stepping into the highway industry 
and giving us a little more straightfor- 
ward information that we can use in our 
road construction. Of course, the chemist 
has been used indirectly in the road in- 
dustry for sometime. 

“When you stop to consider, there are 
3,000,000 miles of roads in the United 
States, and hardly more than 600,000 of 
these have been surfaced, leaving about 
2,400,000 miles of road yet to be taken 
care of, you can realize that there is still 
a great problem in road construction be- 
fore the country. 

“We have spent some very vast sums 
of money. Those have been well invested 
in most instances, but in other instances 
we know that they have not. But, of course, 
at the rate we are going, we absolutely know 
that all of that mileage of road, or even 
half, or even one-third, of it cannot go 
on at the same rate as at the present time. 
In other words, probably the traffic would 
not justify any such great expenditure in 
the future as we have in the past. That is 
one reason why research should be very 
closely allied with the industry and work 
hand-in-hand. 

“In the end the user pays for road con- 
struction, whether it be in the way of a 
mud tax on account of a poor road, or 
whether it be through the direct tax for 
construction and maintenance of the road. 
But the user pays, and in every case the 
industry gets its share of any gain in con- 
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struction; therefore, I do not know of any 
time when the industry has not had its pro- 
portionate share of any great thing that has 
been found in research.” 


Highway Traffic Research 


Dr. J. Gordon McKay, chief of the 
Cleveland Highway Research Bureau, 
Cleveland, Ohio (in part): “Believing 
thoroughly in the question of research, I 
am very frank to say that some of the 
things I am going to touch on deal with 
highway policies based upon facts which 
come from California to Maine. I would 
not be truthful if I didn’t say that be- 
tween California and Cook county, around 
Chicago, the state of Ohio, the Cleveland 
regional area, Pennsylvania, Maryland, 
Connecticut, Vermont, New Hampshire 
and Maine, where statewide and regional 
surveys have been made, that the facts 
which come out of those widely sepa- 
rated areas concerning the township road, 
the county road, the state system and the 
city streets, the main arterials particu- 
larly, as to traffic distribution density, 
truck distribution, loading, wheel load and 
utilization, are very much alike. 

“I think we can start by saying this: 
There are a body of traffic principles not 
all of which are profitable 100%, some of 
them to approximately three-quarters, but 
that at least they indicate sharp, definite 
trends which should be guiding the plan- 
ning, the type constructed, the width of 
surface, the width of right-of-way, and a 
number of other problems that are closely 
related thereto. 

“I think perhaps the most interesting 
development in connection with these va- 
rious pieces of research is the fact that 
trafic in its concept of great volume in 
movement far-flung over state systems is 
a fallacy. Perhaps I might better, Mr. 
Goldbeck, title this discussion this morn- 
ing ‘Foibles, Fallacies and Perhaps Facts.’ 


Motor Traffic Essentially Local 


“There isn’t any volume of traffic which 
is moving in great distances. As a matter 
of fact, traffic is very much local. It is 
restricted to the area and the source of 
ownership of the motor car. If you men 
will check up yourselves as to the dis- 
tance that you travel, unless you happen 
to be in the business of covering a terri- 
tory which is somewhat different than 
normal, I can tell you that traffic is large- 
ly restricted in its use to a distance of 
about 60 miles; that the volume that goes 
beyond that is very limited as far as pas- 
senger car traffic is concerned. 

“As far as motor-truck traffic is con- 
cerned, if you measure 30 miles you are 
measuring it in an overwhelming bulk for 
motor-truck movement. 

“Furthermore, that utilization is re- 
stricted very largely—that second class— 
both in volume loading and capacity, very 
largely around your centers of popula- 
tion. After all, your traffic is located in 
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volume around your ‘centers of popula- 
tron. That is where motor vehicles are 
owned. The place they use them is there. 

“In connection with that second point 
let me indicate this: There are—and this 
is a serious point. I do not want you to 
miss it—available dual classes of informa- 
tion. There is not enough density of total 
traffic operating over the mileage of state 
highway systems as a whole to warrant 
their development, first, for better than 
20 ft. of surface and on a considerable 
mileage approximately perhaps _three- 
quarters of that mileage, for a character of 
development which is constructed to carry 
what we call the large capacity, heavily 
loaded truck. 

‘Bear that in mind. We have measured 
it for nine years. It does not exist. That 
is, it does not exist in the volumes in 
which we have been prone to think of it. 

“The volume of motor-truck traffic 
within that group itself is primarily 2%- 
ton truck or less, and those 2%4-ton trucks 
or less are primarily operating on pneu- 
matic tires. Therefore the question, it 
seems to me, from facts of that charac- 
ter, as to the selection of your type of 
construction purposes on the long time 
planning is a serious one. 


State Highway Traffic Volume Is Low 


“You may wonder when I say that the 
volume of traffic over state highway sys- 
tems—over the mileage, for example, in 
Ohio, with 11,000 miles—that the density 
is low as a whole. It is rather obvious. 
The totality of mileage in this state that 
is carrying over 25 vehicles a day is only 
131 miles. That mileage is located very 
closely around the centers of population, 
most of it around Cleveland and around 
Cincinnati, and distributed around To- 
ledo, Youngstown, Akron and a few cities 
of the state. 

“The next question you would natu- 
rally want to ask in determining any 
policy of widening, or selection of type, 
would be this: That may be all right, but 
what is the future growth? 

“The measurement of the trend of traf- 
fic during the period in which this work 
has been carried on has found a rather 
remarkable relationship between the rate 
of increase of registration in a state or in 
a county or in an area and the rate of 
increase of traffic operating on the roads 
of that particular territory. 

“In other words, up to the present time 
the increase of traffic on the roadway in- 
creases as the rate of registration in terms 
of population increases. It has been ap- 
proximately a straight line for the period 
of the last ten years. In the state of 
Massachusetts since 1903 the rate of in- 
crease has also been a straight line. 

“There is apparently, up to the moment 
at least, no indication of any saturation 
point. Personally, I do not think there 
is any such a thing as a saturation point 
with respect to road surfaces. 





“Nevertheless, the period of the next 
five, ten and fifteen years, based on the 
developments of the last ten particularly, 
would seem to indicate that the rate of 
increase will be approximately as of the 
past ten years. 

“Taking this as a general rule, that if 
you double for a period of fifteen years 
you have about the rate of measurement 
of the rate of 
that out. 


increase, you can follow 


“Tn each of these states there is a large 
mileage of roads that are carrying less 
than 400 vehicles a day. It is inconceiv- 
able to believe that in a period of at least 
fifteen or twenty years ahead that those 
roads will be carrying what we would call 
sufficient traffic to warrant their being 
developed as a major or medium type 
road. 

“Before I leave that, let me indicate 
what a series of comparisons, cost anal- 
yses, capital costs and maintenance costs 
indicated as an 
which is not entirely true for 


has approximate rule 


ach sec- 
tion but which indicates that routes that 
are now carrying, or will be carrying 
within a period of ten years, about 1800 
or more vehicles per day, should be 
classed as major type construction. 

“In brick 


their equivalents, of the type that you 


other words, concrete and 
would call, or build, as a major type, are 
in that classification. group 


might be termed a so-called flexible and 


The second 


lighter class, carrying between approxi- 
mately 700 and 1800 vehicles a day. 


Most Future Development Will Be 
Second-Class Roads 


me to tell you that in that 
group lies the greatest mileage based on 
traffic use at present and the expectancy 
of traffic use within the 


“Permit 


next fifteen or 
twenty years. It does not lie in the major 
class, as far as state highway systems are 
concerned. The county systems in use are 
comparatively small except in areas of 
this character around Cleveland. 
measure the use of the county 
system of the state by saying approxi- 


You can 
average 


mately 50 vehicles or less per day; when 
you measure the use of township roads 
you are saying approximately 25 to 30 
vehicles per day. 

“There are a number of other princi- 
ples which have been developed. I 
touched briefly on the question of long 
distance traffic. Let me amplify that with 
this statement: We have been unable to 
find in this territory around Cleveland, 
or around Chicago, or around Philadel- 
phia, which surely would be typical situa- 
tions, from their city limits outward a 
sufficient volume of other than local traf- 
fic which would result in this; first, chang- 
ing the width; or, second, changing the 
design or the type of construction. 

“Tf that is true, the construction and 
financing of roads is primarily for local 
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use. I know in the work with the people 
of the various areas we have 
volved in, that probably one of the hard- 
est fallacies that we have touched upon 
is that one with respect to far-flung trans- 


been in- 


portation on the highways. 

“There is a second question in connec- 
tion with that which touches financing, 
and it is this, that traffic on all roads is 
essentially city traffic. That is logical if 
you stop to think of it. The ownership of 
the mass of vehicles, both passenger and 
truck, is located in cities and municipali- 
ties. You apply the rule that the traffic 


doesn’t operate much on roads that are 
outside the 30- to 60-mile zone and you 
can spot yourself in the place of its utili- 


zation. 


Financing Highway Improvement 

“That reaches the next principle that I 
want to discuss with you very seriously, 
the question of financing. Take the other 
side of it, the influence of highway im- 
provements on values, which means real 
property. That, of course, is a source of 
taxation for financing road improvements. 
It may startle you to have me say that 
rural farm property is con- 
cerned that the development of a surface 


as tar as 


in excess of an all-weather road, call it 
a broken-stone, low type of construction, 
no matter what it may be, has compara- 
tively little 
strictly rural farm property. That carries 
behind it a lot of dynamite. 

“Why? 


connection 


influence on the value of 


There is a second fallacy in 
with the financing of rural 
roads from rural sources of income as far 
as property values are concerned. It 
doesn’t, however, add more than a range 
per acre from approximately $3 up to 
$5.50 and $6 for the highest type of con- 
struction; $3 to $6 on $200 land is only 
$1.50 or $3 per acre. Take it in taxation 
and you run into this next principle of 
transportation and value, that a 
once added, as far as the surface is con- 
cerned, to a farm, a transportation value, 
is a permanency of value, that when fif- 
teen or twenty years have gone by, when 
perhaps it is necessary for various causes 
to replace your surface, you add no new 
value to rural property by the reconstruc- 
tion and replacement of that particular 
surface. 


value 


“In a long-time trend increases in value 
of rural property as a source of income is 
comparatively unimportant. 

“On the other hand, utilization of prac- 
tically all road systems, including the 
county roads, is primarily by city-owned 
traffic. I think we can draw our own con- 
clusions from that series of evidences. It 
ranges approximately from 85% to 94% 
of use of state highway systems is being 
made by city traffic. 


No Justification for “Super-Highways” 


“There is an additional principle that I 
would like to throw out for your con- 
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sideration and it is this: Nowhere have 
we been able to find, except in a few 
isolated cases, the great volumes of traf- 
fic which we have been prone to think 
of in terms of extra surface widths. You 
can call it a super-highway if you wish, 
and you can call it a six-lane or an eight- 
lane highway, but I must frankly tell you 
that we are unable to find anywhere the 
volume of use in existence that calls into 
construction widths of that character. 
Neither are we able to find any densities 
except in a few isolated cases around the 
city of New York, which is not a typical 
case of areas over the country. I merely 
cite that to you as one of the heaviest 
measures. 

“There is the Michigan 
in Chicago, and the other one is the Supe- 
rior high-level bridge in Cleveland. Three 
years ago the Michigan Ave. bridge was 
carrying 63,000 vehicles a day. The pres- 
ent high-level bridge in Cleveland this 
year was carrying 62,500. Yet, traffic ona 
five-lane surface over this bridge, which is 
rather sharp in its grade, was moving 
through the peak hour of the morning in 
three lanes at a rate of 20 miles per hour 
on the bridge proper. 


Ave. bridge 


“The maximum density per lane at the 
peak period of the entire period of meas- 
urement was only 1200 vehicles per lane 
per hour, which is not heavy congestion. 
From the standpoint of distribution, which 
affects the layout of the system of high- 
ways in the development of the so-called 
super-highway more seriously than any- 
thing else, is a second class of efforts that 
you with your operations can check very 
sasily, and it is this: What we could call 
the exactness of distribution of traffic 
within an area, in other words, the aver- 
age daily that begins within a 
small compact area and winds up during 
the period of that 24-hour day at another 
compact area. 


“ 


volume 


For illustration, the traffic in this zone 
reaching from here to a territory 30 miles 
out—How much of it comes to the cen- 
tral location of the city within the terri- 
tory of approximately two blocks? Where 
does all of it come from with the exact 
sources within the city and outside? 
“That character of evidence for this 
territory as well as for the Chicago re- 
gional territory, indicates very definitely 
that traffic is not interested in moving 
over one broad highway, for this reason: 
That it comes from a group of sources 
like the fingers in your hand to a trunk. 
It moves down the trunk line and when it 
comes to the beginning of the distribu- 
tion points, it wants to distribute again 
out like the fingers of your hand, and 
therefore, the development as far as ease 
and effectiveness and efficiency of distribu- 
tion are concerned, is the setting up of 
rather more than one, two, or three, 
which tap the present sources or origin 
and discharge at the central focal points 











distributed in your central zone, to which 
it wishes to go. That, by the way, is the 
policy plan developed around this par- 
ticular section. 

“T say again, very frankly, there is not 
in existence outside of this arterial for 
a distance of more than five miles, any 
volumes of traffic present or forecasted 
ahead for a period of fifteen years that 
will go on calling into existence the sur- 
face for free movement of traffic in excess 
of four lanes. A two-lane surface within 
a congested zone will carry approxi- 
mately 8000 vehicles a day. Outside of 
that zone, it will carry probably 20,000. 

“You will wonder how those figures 
come up. They are based on the meas- 
urement of capacity discharge rate of sur- 
face. In other words, you have to float 
with your traffic, measure your length of 
time, volume, density, for fifteen-minute 
intervals, and the causes of congestion. 

“Perhaps one of the most serious prob- 
lems in connection with the development 
of routes in an area of this character or 
elsewhere is contained in two questions. 
I think they should be answered. It is 
this: the function of track surface within 
the right-of-way, and the function of 
parking. They are, as a matter of fact, 
the principal causes of congestion, and 
next to them, intersectional traffic routes, 
and fourth, glare on the surface. 


Parking Chief Cause of Congestion 


“T shall not discuss it one way or the 
other, except simply to leave with you 
the question whether or not these two 
classes are functions of the movement of 
traffic and whether a municipality or city, 
for example, is primarily responsible for 
the provision of storage of vehicles. I 
think it is a real question for this reason: 
It effects widening programs, set-back of 
buildings, expensive construction. It is 
more serious than anything else in the 
development of the main-line routes and 
territories of this kind. 

“Another principle which may be of in- 
terest to you is the measurement of the 
utilization of the so-called three-lane sur- 
face—three 10-ft. lanes. We have found, 
in the analysis of that particular class it 
is primarily an emergency relief measure 
which is usually dictated by the ability to 
acquire additional right-of-way. 


The Problem of Right-of-Way 


“And in connection with the right-of- 
way, if the theory that has been sug- 
gested, based upon traffic facts, that the 
four-lane surface is unnecessary for the 
development of future traffic movement is 
followed, it immediately carries with it 
the question of right-of-way, and prob- 
ably then a 100-ft. right-of-way is your 
maximum. And if out over the state high- 
Way systems as a whole and the country 
Systems as a whole, the development for 
periods of say 15 to 20 years ahead, ex- 
cept in a few isolated cases, does not call 
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for an excess of surface of 20 ft., neither 
does it call for right-of-way in excess of 
approximately 60 ft. 

“There is, however, one principle that 
could be well utilized and that is particu- 
larly as you approach a center of popula- 
tion or highway intersection. That is the 
establishment of what is known as set- 
back building lines for the preservation 
of right-of-way, because it becomes one of 
the most expensive costs in the acquisi- 
tion of right-of-way for the development 
of even a four-lane surface in your cen- 
ters of congestion. 


Trends in Highway Control 

“Permit me, in closing this rather 
cross-sectional discussion, to indicate 
what at least I believe is a trend of de- 
velopment as far as administrative con- 
trol in future highway operation is con- 
cerned. There isn’t any question, of 
course, concerning the major development 
of the state highway systems, but I think 
as a result of the last two years, I see 
two trends coming, one of which is the 
creation of the so-called regional area, or 
whatever name you want to call it. 

“There are functions which are very 
closely related to each other in areas of 
this kind or around such centers of popu- 
lation say at least 50,000 and up, in which 
you have traffic problems. 

“You and I care nothing about a 
county line, a city line, a township or a 
municipal line in our movement, and yet 
so frequently we can appreciate and meas- 
ure the character of the administrative 
control by the type of improvements, 
either the width or condition or its main- 
tenance. So that which traffic is interested 
in is freedom of movement. 

“In addition to that, there are common 
services. There is the telephone, the 
light, gas, water, sewage, establishment of 
metropolitan park areas, playgrounds, and 
so on, perhaps to a limited extent police 
control, at least over highways, and to 
some extent education. Those are not 
all, but they are a few of what we might 
call public functions which shouid be de- 
veloped as a unit around the area of this 
type in which you find a shift outward, a 
rapid shift in the trend of population out 
into the area adjacent to and away from 
the central section. 

“So as far as the administrative and 
construction and financial control is con- 
cerned, it seems to me instead of a route 
having one, it may have and does have in 
a distance of six or seven miles, from 
three to fifteen administrative jurisdic- 
tions controlling its improvement, run- 
ning from the Bureau of Public Roads 
to the state highway development, the 
counties and municipalities around it, not 
to consider at all the number of property 
owners who are emtitled to have some- 
thing to say in numerous jurisdictions, 
concerning the character of improvement. 
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Clearly then it is not to be wondered that 
in areas of that type the closeness or de- 
velopment of the situation as a whole is 
impeded by that character of administra- 
tive and financial construction and con- 
trol. 

“Let me suggest what is perhaps a way 
out as to the third group. As was indi- 
cated before, probably one of the most 
difficult problems is the development of 
the so-called low-class route over state 
systems. It is indicated already by provi- 
sion in state legislation concerning taking 
the fees away from the principal sources 
from distribution of gasoline taxes and 
license, which it has accumulated and pro- 
duced and distributed out over the lower 
areas of the state. There is also, as I 
indicated a little bit earlier, not a source 
of income in the rural areas. Neither are 
the rural areas a source of traffic use. Yet 
under the system, a road will undoubtedly 
have to be cared for by certain types of 
improvement. 

“What is a method which may ease the 
situation in the standpoint of economy 
and engineering and closeness of co-oper- 
ation? I am just wondering if we might 
not give some thought to the possibili- 
ties of three or four homogenous rural 
counties, whose traffic is very largely the 
same, which are unable, individually as 
county units, to purchase much equip- 
ment for operation or to employ the char- 
acter of engineering advice that would 
reduce their cost in the total. 

I am wondering, if they were com- 
bined, assuming there is an area in the 
state as there are in many of them, in 
which they have common problems, why 
the county line should make any differ- 
ence, and that the consolidation from at 
least the standpoint of road purposes 
would permit in the way of the employ- 
ment of technical engineers who would 
be able to care for the entire road system 
in that section outside of the state sys- 
tem, with better service, better construc- 
tion, and better quality of improvement, 
and at least, in my belief, lowering the 
total cost.” 


Standard Sizes of Crushed Stone 


A. T. Goldbeck, chairman, sub-committee 
on standardization of commercial sizes of 
crushed stone, reported in part: “The 
only solution which now seems feasible in 
view of the present impasse is for the 
A. S. T. M. to adopt two standards, one 
for round openings and one for square 
openings. There seems to be no particu- 
lar objection to this, provided it is defi- 
nitely stated what type of laboratory 
screen is used in specifying sizes of mate- 
rials required. The producer’s problem 
will then be to suit his plant equipment 
to whatever size is specified. If round 
openings are specified, it does not follow 
that a producer must use round openings 
in his plant. He merely selects the proper 
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sizes of square openings for his commer- 
cial screens to produce material satisfy- 
ing the laboratory screen, round opening 
requirements. He must do this now, even 
though the shape of opening in his plant 
with the 
opening specified for laboratory screens, 


screen corresponds shape of 
because there are a number of variables 
in plant operation which control the size 
of the final product other than the size 
of opening in plant screens. 
“Tt would that the 
should be interested mainly in three con- 


seem producer 
siderations with regard to the standardi- 
zation of sizes of materials. 

“(1) That the number of sizes specified 
for the various grades of work be held 
to a minimum in order to make for econ- 
omy and simplicity in production. 

(2) 


that there will not be wastage of the ma- 


That the sizes specified be such 


terial which he produces but that all of it 
will be used. 

“(3) That when the sizes are specified 
in terms of laboratory screens a sufficient 
tolerance be allowed for the difference 
between laboratory and plant screening 
and because of the possibility of variation 
in plant screening.” 


Stone for Sewage Filters 


George B. Gascoigne, consulting sani- 
tary engineer, Cleveland, Ohio: Within 
the past five years, the need for satisfac- 
sewage filters 
has been greatly emphasized, and the ne- 
cessity for reseach in this connection has 
been regarded of sufficient importance to 
be accorded national recognition. 
evidenced by the fact that four years ago 
the American Society of Civil Engineers 
appointed from the sanitary engineering 


tory coarse material for 


This is 


division a committee on filtering materials 
for water and sewage works. 

“Up to the present time most of the 
work of this committee, of 
writer is a member, directed 
toward determining what constitutes a 
suitable material for trickling 
filters, and just how this can be done by 
laboratory procedure, especially where the 
results of satisfactory service of any pro- 
posed material are not available. 

“Fundamental Requirements—It is en- 
tirely within reason for the producer of 
crushed stone to inquire what there is 
about filtering sewage which demands a 
special material. This may be better un- 
derstood if the structure and function of 
a trickling filter are briefly outlined. 

“As ordinarily constructed, a trickling 
filter consists of from 6 to 10 ft. of 
crushed material, contained within walls 
of earth, masonry or concrete, and over- 
lying a free drainage system. The sewage, 
usually clarified by previous settling, is 
applied evenly over the surface and 
trickles down through the so-called filter- 
ing material to the underdrains. During 
its passage downward it comes in contact 


which the 


has been 


sewage 
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with gelatinous bacterial growths on the 
surface of the individual pieces of filter- 
ing material, and becomes changed from 
an offensive to an inoffensive liquid. In a 
filter normally the re- 
tained solids slough off periodically by 


which operates 


natural means, thus keeping the filters 


clean. 


Must Have Substantial Amount of Voids 


“For continuous and successful opera- 
tion of a trickling filter, there must be an 
abundant supply of oxygen or air through- 
out To assure the free 
circulation of air it is obvious that the 
filtering material must contain a substan- 


tial percentage 


its entire mass. 


order that 
the voids may be maintained at all times, 
a suitable trickling filter material must 
conform to 


of voids. In 


three basic requirements, 


which should cover continuous service 


over a period of years. 
“1. It must be durable, that is, 1t must 
not disintegrate. 


“2. It must not pack or cement to- 
gether. 
“3. It must have surfaces which are 


rough enough to retain the bacterial jelly, 
and at the same time not too rough to 
prevent the periodic sloughing off of the 
stored solids. 

“Ordinarily, if a material will meet the 
first requirement of durability or perma- 
nence, the others will follow as a matter 
of course, provided the material was of 
proper size and cleanliness when placed. 
It may be said, therefore, that the sound- 
of the material used in 
filters is the first essential. 


ness trickling 

“Destructive Agencites—Soundness is a re- 
quisite of crushed stone used for other 
purposes. However, the forces which dis- 
rupt are more pronounced and their in- 
fluence more greatly manifested in a sew- 
age trickling filter than in other struc- 
tures. The principal cause for the dis- 
integration of trickling filter media is the 
alternate freezing and during 
As ordinarily applied 
to the filters, sewage is sprinkled for five 


thawing 
winter operation. 


or six minutes and then there is a rest 
period of ten or more minutes, after 
which the sprinkling begins again. Dur- 


ing the rest period in cold weather the 
surface material freezes. 

When tthe relatively warm sewage, 
which rarely falls below 40 deg. F., is 
being sprinkled, the 
thawed. In 24 hours there may be as 
many as 50 of these alternate freezings and 
thawings. It may be seen, therefore, that 
some materials which may withstand nat- 
ural weathering for a considerable period 
of time, may be reduced to fines in short 
order under the intensive freezing and 
thawing occurring during winter opera- 
tions of trickling filters. 

“Other destructive effects such as hy- 
dration, oxidation of iron, and chemical 
solution, may occur to a greater or less 


frozen surface is 
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degree, dependent upon the particular 
composition of the material used and of 
the sewage applied. At present, attention 
in this respect seems to be centered upon 
the sudden and wide changes in tempera- 
ture. 

“Desirable Properties of Suitable Material 
—From the above discussion, it may be 
concluded that any material which will 
resist disintegration, which will not ce- 
ment or pack together after placing, and 
which will permit of a periodic sloughing 
off of the stored solids, should prove sat- 
isfactory. It is obvious that uniform siz- 
ing, cleanliness and proper placing are 
highly important irrespective of this type 
of material. In this connection much 
progress has been made during the past 
few years in crushing and screening plants, 
toward securing the desired grading. Also, 
the increased use of washing devices in- 
dicates the importance attached to clean- 
liness, and furthermore, methods of han- 
dling and placing have vastly improved, 
so that with modern equipment, the prop- 
erly sized, clean material as shipped from 
the point of production can be put into 
place with a minimum of segregation and 
breaking up. However, we still have too 
many fines and serious consideration is 
being given to the necessity of additional 
screening at the site of the work. 

“Suitable material, therefore, should 
consist of sound, durable, non-friable sub- 
stances, with a favorable history as re- 
gards natural weathering. It should be 
clean, from dust, dirt and other 
foreign substances, and should conform 
within defined tolerances to certain speci- 
fication as to size and grading. 

“How Can Suitable Material Be Secured 
—Your organization is interested princi- 
pally in finding out, first, what are the 
requirements for satisfactory trickling fil- 
ter material, and secondly, how can the 
suitability of any proposed material be 
determined before it leaves the point of 
production. 


free 


Special Tests Required 


Specifications and laboratory tests to 
determine the acceptability of crushed 
stone for concrete and highway work are 
fairly well established. Observation and 
experience have shown, however, that a 
crushed product which by test and service 
may be found satisfactory for ordinary 
use, may prove a failure when used in 
sewage filters. For example, in 
cases, it appears that the lower the per- 
centage of absorption, the more prefer- 
able the material. However, some of the 
most conspicuous cases of disintegration 
have been found in materials having al- 
most negligible absorption. On the other 
hand, other materials showing high ab- 
sorption have been found to remain in- 
tact after long periods of test and service. 
Determinations of specific gravity are 
useful largely in classifying materials, and 


most 








to 
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calculating weight. Hardness, toughness 
and abrasion tests afford scant informa- 
tion as to the performance of a material 
after it is in place. Chemical composition 
also, except in special instances, appears 
to throw relatively little light on service 
behavior. It appears, therefore, that the 
determination of the soundness is of most 
significance in passing upon the suita- 
bility of filter material, viewed solely from 
the standpoint of permanence. Obviously 
this test will not give any information 
relative to cementing of consolidating or 
to its ability to slough off solids, the so- 
called unloading. With these facts in 
mind, it appears evident that due consid- 
eration must be given to establishing a 
practical and reliable test to predict 
soundness. 

“Testing for Soundness—The actual freez- 
ing and thawing of samples would ap- 
pear to be the best method of testing for 
soundness. However, this method is te- 
dious, laborious and time consuming. Ac- 
cordingly, a method of testing is now gen- 
erally used in which the destructive ef- 
fects of actual freezing and thawing are 
closely paralleled, but made apparent in 
a much shorter time. This is called the 
sodium-sulphate test, and at the present 
time appears to furnish the best informa- 
tion indicative of actual service perform- 
ance. 

“In brief, as usually conducted, this 
test consists first in soaking the pieces 
of material for twenty hours in a satu- 
rated solution of sodium sulphate at room 
temperature. The soaked material is then 
taken from the sodium sulphate solution 
and placed in a drying oven maintained 
at 100-105 deg. C. for four hours. After 
drying, the material is reimmersed in the 
solution and the soaking and drying proc- 
esses repeated. One soaking and one dry- 
ing constitute a cycle. Examination of 
the pieces is usually done just previous to 
drying. Any checking, spalling, cracking 
or other signs of disintegration or failure 
are noted and reported. 

“Interpretation of Results—When pieces 
of crushed stone are subjected to the 
sodium-sulphate test, various effects may 
be noted, such as the flaking and spalling 
off of small particles; rounding or crum- 
bling of the edges, faint cracks which may 
be only on the surface; cracks which 
gradually increase and eventually cause a 
splitting up into two or possibly more 
pieces; cracks opening along laminations 
or seams; radiating cracks which increase 
to the point of effecting a shattering into 
many pieces; and finally, a ‘blowing up’ 
of the material which reduces it to mud 
or else to particles so fine that the indi- 
viduality of the pieces is lost. 

Interpreting Test Results 

“Extreme care and experienced judg- 
ment must be exercised in interpreting 
the results noted. A piece of stone which 
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merely splits into two pieces cannot be 
considered as failing to the extent of one 
which is shattered into many pieces. Also, 
one or two fine cracks and slight spalling 
where the piece as a wnole remains 
sound, cannot be regarded as being so 
detrimental as the cracking of a piece into 
several layers along seam lines. How- 
ever, a piece which exhibits excessive 
spalling or crumbling at the edges must 
be viewed with suspicion. 

“With the information now available, 
it appears that in general if a piece of 
material shows relatively little ‘fines’ by 
spalling or crumbling at the edges, and 
remains sound at the end of twenty cy- 
cles, notwithstanding the fact that a 
single splitting may have occurred, it is 
regarded as being satisfactory for trick- 
ling filters, from a disintegration stand- 
point. On the other hand, a piece of ma- 
terial which exhibits disintegration, marked 
checking or cracking, or is split into three 
or more separate pieces, or is so cracked 
that is evident that it will do so, is con- 
sidered a failure. 

“Relaxation Permitted—It is evident that 
any material will contain some portion 
which will not pass test. No quarry or 
other sources or supply runs as uniform 
as desired. Consequently, it is thought 
that consideration should be given to the 
including of some unsatisfactory mate- 
rial, although there are many who do not 
look upon the procedure with favor. This 
question is now being studied, as is also 
that of determining the effect of the 
roughness or smoothness of particles in 
respect to the ability of a material to un- 
load. 


A Large Future for Filter Stone 

“General Consideration—Public opinion is 
fast crystallizing into a demand for better 
sanitation. Our stream must be cleaned 
up. The elimination of pollution by mu- 
nicipal sewage and industrial wastes will 
necessitate the construction of sewage 
treatment plants. Without doubt many of 
these plants will include trickling filters. 
A filter should last indefinitely. Conse- 
quently, the filtering material must be of 
the best. In order that the purchaser may 
be properly protected and the same time 
the producer saved from unnecessary in- 
convenience and expense, intensive study 
is now being directed toward formulating 
definite specifications as to what consti- 
tutes suitable material, and to the devel- 
opment of laboratory test procedure 
whereby the suitability in actual service 
may be reliably predicted. The results of 
this investigation should be available for 
general use within the next two years.” 


Concrete Aggregate 
J. W. Kelly, Portland Cement Associa- 
tion, Chicago, Ill., in part: “The most 
most striking developments in concrete 
highway construction materials are perhaps 
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not so much in the materials themselves as 
in the attitude of those who deal with them. 
There is a more intelligent demand on the 
part of the user of concrete, a spirit of 
research in the materials industry, and a 
growing disposition on the part of aggregate 
producers and dealers to take advantage of 
this research by promoting their product on 
a basis of quality as well as price. 

“As an example of the owner’s interest, 
one of the leading investment organizations 
is recommending that any concrete building 
to be financed by them should be built ac- 
cording to the latest methods of quality 
control. Engineers and architects are bring- 
ing their specifications up-to-date and are 
coming more and more to know just what 
they want and expect in concrete, as well 
as how they want it. Contractors are find- 
ing out that a great deal is to be gained by 
a knowledge of the properties and perform- 
ance of their materials, so that the selec- 
tion and handling of these is no longer con- 
sidered a minor feature of the job. 

“The recent organization of research bu- 
reaus in the aggregate industry is a most 
encouraging sign of progress and one for 
which it is to be highly commended. These 
research departments are sure to be of great 
service, especially if the producers will take 
advantage of their findings in the develop- 
ment of new supplies or improvement of 
the old, in making their plant operations 
more efficient, and in creating new markets. 


Responsibility of Producer 


“All of this points to a realization of 
joint responsibility on the part of the own- 
er, engineer, architect, contractor, cement 
manufacturer, aggregate producer, reinforc- 
ing and machinery manufacturer, inspection 
organization and allied interests to meet the 
general demand for concrete of standard 
quality. Each should fully understand that 
extension of the concrete field, and conse- 
quently his share of the business, depends 
upon satisfactory concrete economically 
manufactured. It is well recognized that in 
the past full advantage has not been taken 
of the possibilities in this regard, and that 
there is still room for considerable improve- 
ment in methods and reduction in costs. 

“This paper deals only with materials en- 
tering into concrete pavements and highway 
structures with particular reference to ag- 
gregates and aggregate handling methods. 
The conclusions are drawn largely from per- 
sonal observation of jobs and commercial 
aggregates in some seventy cities in connec- 
tion with our short courses in the design 
and control of concrete mixtures. In nearly 
all of these cities an aggregate supply yard 
was visited, and in many cases the produc- 
ing plant also. It is proposed here to re- 
view brieflly the requirements for satisfac- 
tory aggregate, judged from the standpoint 
of concrete, and to indicate how these re- 
quirements are being met by the more pro- 
gressive agencies. To some extent future 
developments will be indicated as it is fairly 
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safe to assume that current practice of the 
progressive organizations will be common 
practice within a short time. 


Requirements of Concrete 
“First, it 


concrete and the relation of aggregate to it. 


will be desirable to consider 

“The fundamental requirements for qual- 
ity of a hardened concrete 
that it be strong, durable and resistant to 
wear. At the 


freshly mixed mass must be truly plastic 


structure, are 


time of construction, the 
or workable. Concrete in both the plastic 
and hardened states must be uniform. These 
requirements are to a large extent reflected 
in the more than 
two-thirds of the volume of the product. 
“Much has water- 
cement ratio law, which has entirely revised 


aggregates, which form 


been said about the 
our conception of the composition of con- 
crete. Instead of an arbitrary mixture of 
cement, sand and coarse aggregate tempered 
with water, concrete is now thought of as 
a collection of inert hard particles of aggre- 
gate floated in or lubricated by 
water and 


a paste of 


cement, later being bonded to- 
gether by this paste when the cement has 
The 


characteristics of the 


hardened or ‘hydrated’. paste deter- 


mines the resulting 
concrete, and the function of aggregate is 
that of an inert mineral filler which is 
placed in the concrete to make it more eco- 
nomical and to reduce its expansion and 
contraction. 

“The quality of the water-cement paste 
fixes the strength and watertightness of the 
concrete because it bonds the particles to- 
fills the 
with material which resists percolation of 
water. 


gether and spaces between them 
In turn, the quality of this paste is 
governed by its relative 
amount of water, in other words, the water- 


cement ratio. 


thinness or the 


The more water, the thinner 
the paste, and therefore the less strength 
and density or impermeability. It is be- 
coming common practice to specify any de- 
sired quality of concrete by limiting the 
amount of water per sack of cement, leaving 
the choice and proportions of 
largely up to the contractor. 
way departments and many other organiza- 
tions have already adopted this form of 
specification. The relative amounts of water 
and cement to be used for any class of con- 
crete depend upon the job conditions, such 


as materials, methods and curing conditions. 


aggregate 


Several high- 


Design and Control of Mix 


“The quantity of water-cement paste used 
is the most important factor entering into 
the cost of materials, since cement is the 
most expensive ingredient. This factor is 
of concern chiefly to the contractor, who 
keeps the cement content a minimum by 
securing the best graded aggregates ob- 
tainable and by combining them in propor- 
tions which will give the greatest yield 
of workable concrete for a given amount 


of cement paste. The water-cement ratio 
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specification {lus provides a premium for 
intelligent selection of materials and care- 
ful job methods. 

“The design of the mix, once the water- 
cement ratio is specified, is simply the choice 
of the best proportions of aggregates to 
Most often 
this is determined by direct trial. Changing 


each other and to the cement. 


conditions on the job are met by changing 
the amounts of aggregate per batch (either 
fine, coarse, or both), always keeping the 
water and cement relation constant. When 
uniform materials and job 
practice is uniform, the mix is constant and 


are furnished 


In a given lo- 
cality the proper proportions for various 
stock aggregates and different kinds of work 
soon become known. 


proportioning is simplified. 


“Now that the principles of proportioning 
concrete according to the water-cement ratio 
law are being generally accepted and used 
by concrete men, more attention is being 


paid to a number of other factors which 
will secure in the field the kind of concrete 
Among 


these factors are the selection, handling and 


assumed in the structural design. 


measurement of aggregates. Under the con- 
ception of concrete just stated the usual re- 
quirements for quality of aggregates are 
that they be inert, durable, clean, hard and 
uniform; and for reasons of economy and 


workability that they be reasonably well 


graded. 


Requirements of the Aggregate 
“Of these requirements, durability is be- 
yond question the most important, as prac- 
tically’ all 


due to lack of resistance to weathering or 


failures of concrete have been 


to other exposure. The disintegration oc- 
been 
improperly proportioned, placed or cured. 
Ag- 
resist 
weathering should not be incorporated in 


curs in porous concrete which has 
Unsound aggregate may be a factor. 


gregates which themselves cannot 
exposed structures, even though the cement 
gives some The 
failure of a road job in an eastern state has 
been definitely attributed to the use of ag- 


paste protection. recent 


gregate from a new quarry which was not 
sufficiently tested by time and experience 
to make the builders sure of its permanence. 
This and other unsatisfactory experiences 
suggest that supplies of 
would well be opened with caution. 


new aggregate 
The 
services of a geologist would be well worth 
while in any new project. Also, a more sat- 
isfactory and quicker test is needed to de- 
termine the quality of aggregate from the 
standpoint of durability. The present ac- 
celerated test for soundness of aggregate 
has not given entirely consistent results and 
the actual freezing and thawing test is rather 
difficult to perform. 


“Much attention has been paid in recent 
years to the cleanness of aggregates, and 
users are being educated to recognize the 
difference between a prepared material and 
So much stress has been 


the ‘run of mine.’ 
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laid on the elimination of fine material, that 
in the selection of sand at least, some engi- 
neers have swung to the other extreme and 
are specifying materials which are actually 
‘too clean’ and which do not contain suffi- 
cient fines to give reasonable workability. 
One example of this is the occasional prac- 
tice of requiring a minimum fineness mod- 
ulus which happens to be too coarse for the 
maximum size of the sand 





a specification 
which can only be met by stripping out 
the fines. The proper balance of these fines 
is essential to truly workable concrete, and 
the correction of this condition is being 
urged upon specification writers as well as 
contractors and producers. 

“As regards the maximum amounts of in- 
jurious substances which may be permitted 
in coarse or fine aggregate, engineers are 
generally in agreement, and adherence to the 
standard specifications insures a product that 
will not suffer from excessive amounts of 
dirt. It is obvious that dirt in the aggregate 
requires excess mixing water and tends to 
prevent proper bond 
and the 
particles. 


between the cement 


paste surfaces of the aggregate 
This is particularly true when 
the coatings are rather water-repellant, or 


when the aggregate is batched dry. 


Aggregate Nearly Always Stronger 
Than Concrete 
“The strength requirement for aggregate 
is important, but it is seldom called into 
consideration as 


fortunately most aggre- 
gates are considerably stronger than the 
concrete which we make from them. Ordi- 


nary concrete will range from 2,000 to 5,000 
Ib. per sq. in., whereas most aggregate will 
test several higher. This explains 
why the differences in strength between dif- 
ferent types of aggregate do not reflect 
themselves to an important degree in the 


times 


concrete. Other factors such as grading have 
a far greater influence. Only in cases of 
aggregate with strength near or below that 
of the concrete strength 
matter of concern. 

“From a standpoint of resistance to wear, 
practically all state 


does become a 


highway departments 
specify a maximum permissible amount of 
wear in the standard abrasion test. Opinions 
vary as to this desirable maximum and at 
best it can only be said to be an arbitrary 
safe-guard to insure material of reasonable 
quality. Wear resistance is apparently not 
su vital a matter as once thought, although 
certain extreme conditions such as pave- 
ments or heavy trucking floors under traf- 
fic from steel tired vehicles may require 
consideration of this point. 


Changes Looked For in Grading of 
Aggregates 

Grading of aggregates is being exten- 
sively investigated at present, and I look 
for important developments in this field in 
the near future. Published rules and spe- 
cifications for range of sizes are admittedly 
quite arbitrary and are in a state of change. 








gi- 
ind 
lly 
ffi- 
ity. 
ac- 
»d- 
the 
ion 
ut 
1es 
nd 
ng 


in- 
red 
ire 
he 
lat 


ate 
to 
ont 
ate 
en 
or 


he 
ve 


le 
ot 





Specifications of the American Society for 
Testing Materials were revised last year, 
and a proposed new specification is to be 
acted on by the American Concrete Insti- 
tute next month. 


“The ideal grading is not known. Even 
if it were known, commercial production 
would probably be impracticable in most 
localities. If some definite rules of grading 
can be established as a criterion, however, 
no doubt a considerable improvement can 
be made in commercial sizes. To this end, 
che research laboratory of the Portland 
Cement Association is conducting a series 
of tests on grading, and the research de- 
partments of the national aggregate associ- 
ations also have it as one of their major 
considerations. 

“In general it may be safely stated that 
the coarser gradings are more economical, 
at least of materials. By this is meant the 
grading of mixed aggregate. The grading 
of mixed aggregate, however, is influenced 
by two factors—grading of the separate ag- 
gregates themselves and the ratio between 
them. It is difficult to give very definite 
recommendations for either coarse or fine 
aggregate without knowing the fine or 
coarse aggregate with which it is to be 
used. When the aggregates have been de- 
livered to the job, all adjustments in grading 
are made by adjusting the proportion of 
sand in the mix, and for economy this is 
kept as low as’ can be done, without creat- 
ing harshness in the concrete. 


Proposed Gradings 


“For the coarse aggregate itself a range 
of sizes is considered desirable and various 
combinations have been proposed. While the 
straight line grading is the most popular, 
there is reason to believe that this can be 
improved by omitting certain sizes or in- 
creasing other sizes, particularly the coarser. 
Aggregate all of one size is quite undesir- 
able as it does not give a good yield and 
seldom good workability. 

“For fine aggregate an ‘arch’ grading 
seems to be the most satisfactory, having 
most of the material around the No. 30 
sieve size and with lesser amounts tapering 
off to each end of the range. Specifications 
for sand usually contain the clause, ‘coarse 
particles predominating’, but when this is 
carried very far non-workability results, 
particularly if the coarse aggregate also 
contains much material around the % in. 
sieve size. This overlapping of sizes has 
been quite noticeably a cause of trouble on 
some jobs, as it makes a ‘grainy’ concrete. 

“The practical problem has heretofore 
been, and is now, that of making the best 
use of materials commercially available and 
only limiting the grading enough to prevent 
freak conditions, usually conditions prevent- 
ing proper workability in the concrete. Un- 
der the water-cement ratio method of con- 
trol these limitations are even more liberal 
than under the old arbitrary system, which 
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required fairly well graded aggregates. 

“It is recognized that grading is primarily 
a matter of economy, and that it may be 
economical in some cases to use a market 
surplus of an odd size of aggregate which 
is otherwise suitable, making up for the lack 
of grading by the increased cement content 
which automatically follows. Of course, at 
the same price, it is more economical to 
buy well graded materials as these give 
better vield. Graded aggregates are among 
the recent recommendations of the U. S. 
Bureau of Public Roads and are a standard 
requirement for highway work in most 
states. Under the water-cement ratio sys- 
tem, the best balance between yield, aggre- 
gate cost and cost of additional cement is 
determined by the contractor. Of course, the 
contractor will be guided to some extent by 
the aggregate producer, who will soon real- 
ize more fully the sales value of well graded 
material. 


Grading Must Be Maintained 
Throughout the Job 


“Whatever grading is selected or stand- 
ardized should be uniformly maintained 
throughout the job, and in this respect users 
are becoming more exacting. Pit-run ma- 
terial is not allowed in the majority of 
states. One of the principal advances in 
aggregate handling practice has been a de- 
termined effort to prevent segregation of 
the materials or variations of any sort in 
their grading. Some oganizations require 
that stock piles be built in layers, a practice 
which reduces to a large extent the sepa- 
ration of coarser particles at the edge of 
the pile. 

“A number of state highway departments 
require that coarse aggregate be handled in 
two or more sizes to prevent segregation, 
and a similar recommendation was recently 
published by the U. S. Bureau of Public 
Roads. This requirement could well be ob- 
served for all aggregates in many com- 
mercial plants without an increase in cost, 
since the materials are already separated 
in the screening’ process. Central mixing 
plants are well situated for batching sepa- 
rate sizes of aggregate. The haphazard 
practice in some aggregate plants of mixing 
two or more sizes in the delivery truck ‘by 
eye’ results in extremely non-uniform ag- 
gregate and it would be better to keep the 
sizes separate until the wheelbarrows are 
loaded at the job. 


Fluctuations in Moisture of Aggregate 
Easily Handled 

“Undue fluctuations in moisture content, 
once thought to be unavoidable, are now 
often prevented by hauling from a more 
uniform source or by covering the stock 
piles. Moisture changes in aggregate are 
important, but in practice they are not 
usually large nor do they occur as rapidly 
as many people suppose. For instance, a 
rainfall of 1 in. on a pile of aggregate hav- 
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ing a mean depth of 6 ft. would only add 
about 1% to the average moisture content. 
I mention this because the statement is 
sometimes made that accurate water control 
cannot be accomplished. When moisture 
changes do occur they may be easily cor- 
rected, based on a drying-out test or similar 
determination which takes ten minutes or 
less to perform. Incidentally, this is the 
only new test added to concrete control by 
the water-cement ratio idea. It is a valuable 
contribution to uniformity of concrete. 

The important effect of bulking is better 
understood than ever before and due allow- 
ances are being made for it in proportion- 
ing on many jobs. There is still room for 
improvement here, however. Following a 
demonstration of bulking at any of our short 
courses, I am almost invariably told by one 
or more men who have been making con- 
crete for many years that they were totally 
unaware of the fact that sand particles are 
fluffed apart by moisture and that this in- 
crease in volume is all out of proportion to 
the actual volume of moisture contained. 
Some engineers and architects still do not 
know that a 1-2-4 field mix contains only 
about 1% cu. ft. of actual sand, due to 
bulking. Bulking is a simple matter to de- 
termine and correct, and by so doing to 
eliminate one of the chief causes of non- 
uniformity in concrete. 


Better Batching of Aggregates 


“Another indication of the demand for 
uniformity is the better batching of aggre- 
gates. Few jobs of importance are now 
batched by wheelbarrows and even with 
wheelbarrows some organizations obtain 
more uniform quantities by the practice of 
loading a sample or pattern wheelbarrow. 
Equipment manufacturers are cooperating 
heartily to provide better measuring facili- 
ties. Volume batchers are quite common and 
are satisfactory for coarse aggregate, also 
for fine aggregate when proper allowance 
is made for bulking. Weighing batchers 
are widely used and are required or in- 
dorsed by several highway departments and 
the U. S. Bureau of Public Roads. It is 
not too much to predict that within a few 
years practically all work will be batched 
by weight. Other types of batching equip- 
ment for sand include the inundator and 
a submerged weighing device. For measur- 
ing cement and water a ‘strength regulator’ 
is sometimes used, and a number of im- 
proved tanks for water measurement have 
recently appeared on the market. 


Readjustment of Stock Sizes and Values 
Looked For 

“Coming back to the subject of aggre- 
gates, I look for a readjustment of stock 
sizes and values in the markets of the fu- 
ture. Under water-cement ratio control 
there is no need for the present confusion 
and multiplicity of sizes existing in some 
localities. All usual demands for sand could 
be met with three commercial sizes, or with 
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only two sizes in stock the fine plaster sand 
could be added with 
or paving sand at the mixer to secure any 


the coarse ‘concrete’ 


desired intermediate grading. Similarly, for 
coarse aggregates taken from the screens in 
separate bins, a few standard gradings could 
be easily made up, and surplus sizes sold 
under This should 
add little, if anything, to the cost of con- 
crete. 


special arrangement. 


“One example of the need for readjust- 
ment is a too-common practice of supplying 
the structural purchaser with aggregate not 
suited to his needs, simply because it hap- 
pens to be a market surplus or because the 
bulk of the demand is for other materials. 
For instance, paving sand is sometimes sup- 
plied for building work although it is usual- 
ly too coarse for satisfactory workability. 
So long as economy only is involved no 
harm is done, but when (as in the case of 
stripped aggregates) actual harshness or 
segregation may result, the practice must be 
condemned. Although the law of supply and 
demand is sometimes invoked as a defense, 
I feel sure that the user can be educated 
to accept commercial supplies up the limit 
of workability, and then to pay somewhat 
more for those gradings which are more 
desirable but which are in greater demand. 


Greater Knowledge of Aggregates 
Needed on Part of Producers 

“Sand is not just sand and stone is not 
just stone—a fact which users are just be- 
gining to appreciate to its full extent. Many 
users of aggregate are more advanced than 
producers and dealers in their knowledge 
of the materials they are handling. Certain- 
ly there are many producers and dealers who 





do not possess a set of sieves and do not 
pretend to be familiar with such a common 
phenomenon as bulking. They could not 
give values of specific gravity nor absorp- 
tion to a prospective buyer, nor calculate 
the exact yield of concrete from a given 
weight of their material, whereas a little 


knowledge of these matters might often 
prove to be effective in sales work. 
“This points to a need for further 


spread of the present information avail- 
able on aggregates, and the early assimi- 
lation of new principles developed through 
research. The national technical societies 
have done much to stimulate this already 
and such agencies as the short 
courses in concrete mixtures have played 
a considerable part. At 235 such meetings 
conducted by the Portland Cement Asso- 
ciation or others during the last three 
years, over 34,000 individuals have met 
with others interested in concrete to hear 
about the new developments and to dis- 
cuss common problems. 

“That durable concrete can be produced 
is shown by the numerous structures 
which have successfully resisted severe 
exposure fort a long period of time. Fail- 
ure to produce such a structure must be 
attributed to man 


other 


failure somewhere 
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along the line to contribute in a satisfac- 
tory way his needed part of the simple 
process of making concrete. 

“Education will help greatly to attain 
what we are all anxious to bring about— 
widespread production of a good quality 
of uniform concrete, economically manu- 
factured.” 


More Specific Specifications 

A. T. Goldbeck—“There are certain 
things in connection with the coarse ag- 
gregates particularly that loom up larger 
to me at the present time. Mr. Kelly has 
spoken of them. One of them is the tend- 
ency toward more definiteness in speci- 
fications, a tendency to write specifica- 
tions in such a way that you know just 
exactly what you mean. I think that is a 
very good tendency too. 
the 
clause in most concrete aggregate specifi- 


“Tn past we have had a general 
cations to the effect that the coarse aggre- 
shall be tough, and durable, and 
and all that The 
tendency now is to write the specifica- 
tions so that we know just what we mean 
by those terms. 


gates 


clean, sort of thing. 


“For instance, we are specifying defi- 
nitely just how much—speaking of stone 

-stone dust is allowable and how much 
I think 
It tells the 
producers just exactly what kind of ma- 
terial they should produce. 


clay, and clay lumps, and so on. 
that is a desirable tendency. 


Washed Stone Coming 

“There is no question in the world that 
stricter. I 
think we are demanding cleaner aggre- 
gates all the time. Frankly, I believe that 
producers will look to- 
ward the washing of stone in the future. 
I do not say that they will have to do 
that in the near future, but I think I see 
it coming. 


specifications are becoming 


stone have to 


that it is 
very desirable to get more uniform con- 
crete; more in the line of uniform con- 


“Engineers seem to believe 


crete will lead to economy because by 
using it you can actually design the struc- 
tures with a lower unit stress. 

“That is one of the things that is lead- 
ing to this question of the shipping of 
stone in separate That is just a 
question of attempting to get greater uni- 


Sizes. 


formity in the concrete and greater econ- 
omy. I believe that that is a rather de- 


sirable tendency. 


Shipping in Separate Sizes 
“That particular thing, however, strikes 
producers in different 
feel that their 


ways. Some of 


them plants are not 


equipped to ship the stone in separated 
sizes at the present time; others like it 
very much indeed. This is a subject that 
I hope stone producers wiil think about 
pretty thoroughly. The very fact that the 
3ureau of Public Works has encouraged 
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that sort of shipment means that it is 
coming. You cannot avoid it even if you 
wish; it isn’t going to be enforced strictly 
at the present time, but it is encouraged, 
and if it is encouraged it is going to be 
used. That means that pretty soon it will 
be written into the specifications, and will 
be used finally to the exclusion of the 
other means of shipping. 

“There seems to be, in connection with 
the for aggregates, a ten- 
dency to omit hardness qualifications, even 
in the case of crushed stone. Whether that 
is a good tendency or not I do not know. 


specification 


Engineers do not seem to have much in- 
formation on the part that this plays in 
evaluating the coarse aggregate. There 
are indications that in certain in- 
stances an aggregate that shows up with 


some 


a very high abrasion loss will also show 


up low in the cross-breaking strength. 
That is not a universal tendency. It will 
hold with some aggregates and appar- 


ently will not hold with others. 


Voids and Grading 

“As far as this gap grading is con- 
cerned, that Mr. Kelly has referred to, | 
spoke about it previously in connection with 
the investigation of ours, and the influ- 
ence of grading on voids. ‘There is no 
question in the world that if 
the intermediate-sized material you are 
going to get a low percentage of voids 
in the stone. 


you omit 


I suppose the reason for 
that is that the intermediate size tends to 
spread the larger size and thereby creates 
more voids. 


“Tt doesn’t at all follow that because 
you get the lowest voids by the omission 
of that intermediate size that you are 


likewise going to get the highest strength 
of concrete or the most workable. I wish 
to make that perfectly clear. I think there 
has been some tendency to take the re- 
sults of our investigation as meaning that 
you should rate graded aggregates in a 
way which does give minimum voids. I 
do not think that follows at all. 
that will not be misinterpreted.” 


I hope 


Preparation of Highway Subgrades 


Prof. F. H. Eno, Ohio State University, 
Columbus, Ohio, in part: “In following up 
many highway failures the subgrade soil 
has been found to be, if 
the failure, at least contributory to the re- 


sult. 


not the cause of 


As they say in jurisprudence, the soil 
is an accessory to the crime. 

“We seldom find road failures over sandy, 
loamy soils, but we do find them frequently 
wherever we have dense, plastic clay soils 

“There are seldom many failures occur- 
ring in arid climates, but many in wet areas, 
and especially so if extreme cold weather is 
met. If one goes into a field to examine 
soil, he will observe as he digs down that 
the top 8 to 12 in. is more friable and porous 
than the succeeding depths. This is caused 


by the extra amount of organic matter which 
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it carries, by the worm holes, root cavities, 
leaching channels and frost displacement. 
Top soil will usually permit percolation 
more or less readily due to the causes stated 
above. 


“The strata of soil below the top soil be- 
comes increasingly dense as a rule, except 
such soils as have a jointed structure. At 
some point, usually from 12 to 30 in. in 
depth, much of the material leached out of 
the top soil is often redeposited, forming a 
much denser layer than above, and, there- 
fore, retarding percolation to such an extent 
as to cause the soil above this dense layer 
to become saturated at frequent intervals. 
It is in such conditions as just described 
where the highway engineer frequently meets 
serious trouble with his subgrade. Under 
such conditions both sides of the road need 
tile drainage, but it must be placed at or 
slightly below the dividing plane between 
that soil which will permit percolation and 
the soil that will not permit it. The trench 
should be back filled with porous material 
so that percolating water may not pass the 
drainage barrier. The character of the 
porous material is immaterial if it is such 
as will not break down and become a non- 
porous material, and if it is fine ewough to 
prevent impervious soil being carried in to 
fill up its interstices. 

“Pavements are displaced vertically both 
by freezing and by soil shrinkage and ex- 
pansion. Both freezing and soil swelling 
may act at the same time, or they may act 
separately. The greatest amount of dis- 
placement is probably caused by freezing. 
At a number of observation stations in Ohio 
the greatest displacement occurred in mid- 
summer after a long continued wet season. 


“Frequently along clay banks after a 
sharp frosty night masses of ice needles 
may be seen extending out normal to the 
bank surface for 1 or 2 in. Under con- 
tinued conditions the speaker has seen four 
or five successive stories of the ice crystals 
forming a mass of ice 6 or 7 in. in thickness, 
the needles being connected by a thin plate 
of ice at the end of each night’s protrusion. 
Something similar has been observed be- 
neath boards and slabs laying on clay soils, 
indicating one method by which capillary 
water is freed beneath pavements. 

“In capillary soils there seems to be a 
tendency for the water to freeze at the sur- 
face of the soil, then as more capillary 
water is brought in contact it is frozen, 
pushing up the needle already formed and 
continuing this process as long as the tem- 
perature does not drop sufficiently low to 
freeze the water in the larger capillaries. 
Under these conditions the soil does not 
ireeze, but continues to furnish water for the 
ice needles. 

“Capillary water may be released beneath 
a pavement to become free water in one 
other way, namely, by vaporization and con- 
densation. It is to those two causes that we 
must look for the free water which in many 
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cases causes the upheaval of the pavement, 
and later in the spring causes the softening 
of the subgrade and the consequent destruc- 
tion of many pavements. 

“In a large area of the upper Mississippi 
valley and its tributaries, glacially deposited 
soils are of frequent occurrence. Outside 
of the coal measures there is probably no 
other class of soils that gives the engineer 
so much trouble in drainage and softened 
subgrades as these glacial deposits. 


Properties of Subgrade Soils 


The soil in the subgrade must support the 
weight of the pavement laid upon it plus the 
added weight of the heaviest traffic imposed 
upon the highway. Under the present laws 
the maximum load will probably be from 
8000 to 10,000 Ib. per rear wheel, or from 
800 to 1000 Ib. per inch width of tire. This 
will probably bring from 12 to 18 Ib. per 
sq. in. upon the soil as an average, or a 
maximum of from 24 to 36 Ib. per sq. in. 
The maximum static load usually allowed 
upon a plastic soil is about 35 lb. per sq. in., 
or 2.5 tons per sq. ft. It is thus seen that 
we are approaching the static load limit 
upon most of the subsoils with our moving 
loads. Experiments upon the Bates’ test 
road indicated that a 6000-Ib. wheel load at 
19 miles per hour, when encountering a 
¥4-in. vertical rise obstruction upon the road, 
imposed the effect of a 13,000-Ib. static 
wheel load, and that a 4000-Ib. wheel load 
was doubled in effect over the same ob- 
stacle at 11 miles per hour. The bearing 
power of the soil then is one element that 
must be considered in the design of any 
pavement. 

“It is evident to the engineer that the 
bearing power of any soil will vary greatly 
with the amount of water that the soil con- 
tains. Therefore, it will be necessary to 
control the amount of water held by a soil 
to very definite limits, or else to design the 
pavement to be built upon it for the worst 
possible conditions that that soil may de- 
velop. The generally accepted method of 
making a bearing power test upon soil 
would make the tests necessary to secure 
the proper information for road design a 
very tedious operation, for many tests would 
have to be made to cover the changes even 
in one mile of road and special arrange- 
ments made to put the soil into its maxi- 
mum moisture condition so that the results 
would be applicable for use in design. 

“Before the water content of soils can be 
controlled much must be known about the 
various properties and characteristics of 
soils. Some of these are known. For in- 
stance, it is fairly definitely known that a 
friable, loamy, porous soil, one that drains 
easily, is a suitable subgrade soil for pave- 
ments for any weight traffic. That sandy, 
loamy soils may ordinarily be readily de- 
tected by the feeling and sight. That the 
drainage properties of soil may be easily 
determined by a simple method of poring 
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a bucket of water into a small depression in 
the soil and noting the time of freeing the 
bowl by percolation. Many tests have been 
made, but for the highway work the follow- 
ing seem to be the most important: 


“1. Granular composition (mechanical 
analysis). 

“2. Shrinkage and swelling (volumetric 
change). 

“3. Gravitational drainage (percolation 
rate). 

“4. Plasticity, or plastic range (Atter- 
berg tests). 

“5. Disintegration under water (slaking 
rate). 

“6. Plastic deformation (some test that 
will indicate bearing power by the resistance 
to flow of a soil mass with certain specific 
moisture contents). 


Porous Subbases Desired 


“Porous subbases when properly con- 
structed should reduce the extreme varia- 
tions in temperature beneath pavements, 
provide ventilation, and therefore drier sub- 
grades, form a cushion layer to reduce the 
churning effect of traffic upon the subsoil, 
provide larger void space to absorb expan- 
sion during freezing weather, aid in the 
rapidly draining away of excess moisture 
that may collect beneath the pavement and 
increase the distribution of the wheel load 
over a greater area of the subgrade, thus 
reducing the unit load upon the soil. 

“The depth of the porous base will un- 
doubtedly be affected by the plastic nature 
of the soil, and by the maximum load te be 
carried by the pavement. There will prob- 
ably be found also a minimum depth below 
which porous bases will not properly fune- 
tion. Indications are that the base will vary 
between 3 and 9 in. in thickness. Less than 
3 in. in depth would seem to defeat the idea 
of ventilation, although drainage might be 
effected by a less depth. 


Requirements for Subbase Material 

“The material to be used for porous sub- 
bases may be cinders, granulated | slag, 
crushed slag, crushed stone of any kind that 
will not crush down under solid compacting, 
crushed gravel, gravel and sand. 

“Sand and gravel have not proven as sat- 
isfactory as the other materials because they 
are difficult to compact and keep smoothed 
up for the base of concrete. Both are sub- 
ject to more or less mobility beneath the 
pavement slab after its construction. Sand, 
if placed in the base wet, is quite liable to 
settle when it dries out. Sand was found to 
displace so easily during construction that 
it was a distinct incumbrance to the work. 
It was noted also that corner breaks were 
more common over sand sub-bases than over 
the natural soil or the other porous bases, 
probably caused by the mobile nature of the 
sand and its lack of giving rigid support. 

“Gravel was also more difficult to keep in 
proper shape for the placing of concrete 
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than were the crushed materials. 

“The ideals for a good porous subbase 
that the shall compact 
solidly, shall not become completely filled 
or sealed 


are, material 


during and later 


construction but shall remain sufficiently 


compaction 


open to permit free ventilation and drain- 
age, shall not crumble and flow under the 
impact and vibration of traffic under con- 
struction, and shall be readily obtainable 
at a reasonable cost. 

“The the base 
should, if possible, be a local material in 


material for porous 
order to save the heavy charge for freight. 
The size should range from about % to 
1% in. in diameter. The porous subbase is 
not complete unless it has drainage outlets 
at frequent intervals connected to the side 
ditches or preferably to lateral tile drains 
which have good outlets to natural drain- 
age. 

Use of Soil Admixtures 


The application of admixtures to sub- 
grade soils may be made along two lines: 
First, dry admixtures, second, liquids. The 
dry admixtures may be of sand, gravel, 
stone dust or of dry chemicals. The idea 
of the addition of coarse aggregates is 
to reduce the clay content and form a 
soil which will have 
natural friable soils. 


the properties of 


“Laboratory tests upon two or three 
very heavy clay soils showed that by the 
addition of sand the soil properties were 
like 


changed to become more those of 


friable soils. Percolation was increased, 
the Atterberg plastic limits decreased, 
capillary capacity decreased, shrinkage 


decreased and generally all the actions of 
the soil were modified. The shrinkage of 
the original soil was 42.9% and the addi- 
tion of sand to make a 60% sand, 40% 
soil mixture, reduced the shrinkage to 
19.8%. This series of tests indicated, how- 
ever, that a quantity of the 
coarse material must be added to bring 
the clay content of the admixture below 
20% to accomplish desirable results. 

“This corroborates the results that Pro- 
fessor C. M. Strahan, of the University 
of Georgia, arrived at in his long investi- 
gation of the best admixture with which 
to build their sand-clay roads. His con- 
clusions were that for the best results in 
sand-clay roads, the clay should not ex- 
ceed 18% and the silt 15% of the top soil. 
The balance should be composed of sand 
having at least 45% to 60% above a No. 
60 sieve. Excessive silt as well as clay 
permits the road surface to be cut into 
mud during rainy weather. 

“The difficulty experienced in Ohio in 
making admixtures was in the fact that 
unless the clay is reasonably dry it will 
not pulverize sufficiently in grading and 
preparation to allow any reasonable de- 
gree of mixing to be secured. The same 
reason applies to the mixtures of dry 
chemicals. Hydrated lime and portland 


sufficient 


cement have been tried in the treatment 
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but thus far there 
conclusive results. 


tests, have been no 
In fact, in the light 
of the leaching effects of water upon the 
soil, it is questionable whether any per- 
manent effects may be expected. 

“The fact that many clay soils com- 
pletely block percolation presents an ob- 
stacle to the treatment of such soils with 
liquid chemicals. If the liquid has a very 
low viscosity, it may penetrate the soil 
by capillarity, otherwise it will affect only 
the immediate surface. 
ments where 


In a few experi- 
bitumens and oils 
were tried it was found that asphaltic 
emulsions, cold oils and cold tars gen- 
erally formed a mat upon the surface 
rather than penetrated into the soils. The 
cold tar with a viscosity under 20 made 
the best penetration. 
that the chemicals 
might be used advantageously, depending 
upon capillary action to do the mixing. 


various 


It is quite probable 


solutions of some 


Crushed-Stone Screenings Best 


“There is one more phase of subgrade 
work where crushed-stone screenings 
would seem to be the best possible ma- 
terial to accomplish the result. Where 
boggy or very plastic soils are encoun- 
tered on any of the various types of 
macadam roads, there is always a tend- 
for the into 
the surface of the subgrade, losing the 
effect of the lower course of 
stone. More serious than that, is the fact 


that the plastic mass of soil has secured 


ency stone to be crowded 


of some 


entrance to the lower surface of the stone 
road and during its worst condition in 
the spring, the traffic will churn it through 
the pavement to the top of the road, de- 
stroying the With such soils a 
layer of 2 or 3 in. of screenings spread 


road. 


upon the soil before the stone is spread 
will blanket the clay and completely pre- 
vent the lubricating action described. It 
is my opinion that on any clay that be- 
comes plastic a 2-in. laver of stone screen- 
ings spread before any rolled stone base 
is laid would be worth more than it costs 
in the added life of the road. 


Summary 
“1. Road failures seldom occur over 
friable, sandy soils. 
“2. They do occur quite frequently 


upon heavy clay and adobe soils. 

“3. Road failures occur less frequently 
in arid climates than they do in wet, cold 
climates. 

“4. Subsoils usually drain less freely 
than top soils. 

“5. Pavements are displaced by both 
frost action and 
shrinkage. 

“6. The greater pavement displacement 
is usually due to frost and is caused by 
added layers of ice rather than the expan- 
sion of the water held in the soil pores. 

“7. Capillary water may be freed be- 
neath the pavement by freezing and thaw- 


soil swelling or soil 
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ing, also by vaporization and condensa- 
tion. It cannot be removed from the soil 
by tile drainage until it has been freed 
as above. 

“8. Glacially deposited soils cause much 
pavement trouble because of the great 
variation in character of soil and in the 
uneven manner in which it is deposited. 

“Q. The bearing power of a soil is a 
very desirable thing to know, but because 
it varies with the moisture content of the 
soil from day to day, it is not of great 
value to the road designer. 

“10. To obtain a bearing value for soil 
that will be of value, the water content of 
a soil must be controlled and at present 
that is but partially possible. 

“11. The Bouyoucos suspension method 
of soil analysis seems to be a valuable 
test for the granular composition of soil. 

“12. That a shrinkage test for soils is 
necessary, for neither the clay content nor 
the colloidal content has yet been a guide 
to the amount a clay soil will shrink. 

“13. Shrinkage is one property of soils 
that causes damage. Some soils shrink 
as much as 20 or 25 ft. in 100 ft. The 
pavement is injured by the shrinking sub- 
base, also by water admitted through the 
shrinkage cracks. 

“14. A soil that will not allow percola- 
tion cannot be drained by tile. 

“15. That a soil which slakes very 
readily needs especial attention paid to 
the upkeep of road shoulders, ditches and 
out slopes. 

“16. Porous subbases permit ventila- 
tion road, thereby securing 
drier subgrades; they act to hasten the 
drainage of any free water beneath the 
pavement; they distribute the load 
decrease the unit load upon the soil. 

“17. Porous subbases should be of ma- 
terial that will pack, will not disintegrate, 
will remain open for ventilation and drain- 
age and will not be displaced by traffic 
vibration. 

“18. The attempt to mix dry materials 


beneath a 


and 


with heavy clay soils does not appear 
practicable. The same money expended in 
a porous subbase would appear to secure 
better results. 

“19. That in any attempt to use liquids 
for subsoil treatment, liquids of extremely 
low viscosity are necessary. 

“20. That a layer of stone screenings 
upon extremely plastic soils acts as a 
blanket to prevent the soil from crowding 
up into the stone base and destroying its 
unity.” 

Limestone Sand 


Dr. Herbert F. Kriege, in charge of re- 
search, France Stone Co., Toledo, Ohio: 
“In the stone industry spasmodic efforts 
have been made from time to time to pre- 
pare a suitable fine aggregate for concrete 
purposes. Usually efforts have been met 
with rather indifferent success because the 
material which was produced for that 
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purpose was not much more than screen- 
ings without gradation, cleanliness and 
suitability in general. As a result, the ma- 
terials were not favored any too strongly 
by the engineers cautious in the use of 
materials. 

“The name, limestone sand, began to 
imply what screenings implies, so that it 
was simply selling a product, the same 
product under a new name. 

“The production of limestone screen- 
ings for conversion into sand has been 
successfully done by a number of com- 
panies. The Marble Cliff Quarries Co., 
Columbus, Ohio, has several good jobs, 
a road that I can think of just now, and 
the Ohio state university stadium, and 
other jobs which precede anything that 
we have done. 


Washing Stone First Requirement 
“With the washing of stone the ability 
to manufacture a well-graded, clean, fine 
aggregate presents itself to the stone in- 
dustry. To the chips and limestone dust 
which are recovered from the crushed 
stone on the screens by washing may be 
added the desired proportion of No. 7, or 
screenings as commonly known, to give 
practically any kind of a screening analy- 
sis that may be desired. 

“The operation I am speaking of hap- 
pens to be at the Silica, Ohio, plant of 
the France Stone Co. The wash water 
with its charge is carried by a flume to a 
settling tank. The height of the water in 
this tank is controlled by flood gates, so 
that the amount of material remaining in 
suspension, the very fine material, can be 
controlled quite accurately. If the over- 
burden happens to be more plentiful at 
one time than another, and the amount of 
fines entering into the flume be greater, 
by lowering the flood gates the flow of 
water through the tank is made faster and 
it carries away a greater amount of sus- 
pended material, or carries the product 
down to a coarser size. 

“A drag conveyor, dipping down into 
the tank, moves the material, now free 
from its excess of below 100-mesh, which 
you may call the particles classified, up 
an incline, draining it of dirty water; and 
then another spray of water strikes it, 
giving another washing. The sand then 
falls upon a vibrating screen. We have 
been using %-in. screen most of the time, 
on which a strong spray of water falls to 
cut up the wet mass and insure thorough 
screening through the vibrator. 

“Then below the screen is the car to 
receive the finished sand, which is now 
washed, classified and screened and dis- 
tinctly becomes a manufactured product. 


Test Results With Limestone Sand 

“To prove the quality of this product, 
three series of mortar tests were con- 
ducted. The first was a comparison with 
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standard Ottawa sand and the next Mau- 
mee river sand and then bank sand from 
Michigan, as the two latter sands are pro- 
duced in the Toledo vicinity. 

“The strength developed by the lime- 
stone sand averaged 41% higher than the 
standard Ottawa, 32% higher than the 
bank sand, and 57% higher than the Mau- 
mee river sand in a 1:3 mix. 

“In a later series of tests information 
was sought regarding the effect of the 
fine material, that is, the material below 
100-mesh, since it was within our power 
to control quite effectually the amounts 
of this fine material retained in the sand. 
The usual highway specification for be- 
low 100-mesh fines in sand allow from 
0 to 5%. These low limits have been 
deemed wise since natural sands are most 
commonly used, and in these the below 
100-mesh materials consist chiefly of silt 
and clay, which of course are undesira- 
ble in concrete. The finest fraction of the 
limestone sand in this particular case, 
even that below 200-mesh, has a composi- 
tion approximating the parent material 
quite closely, running as high as 93 or 
94% calcium carbonate, and should there- 
fore be free from objection. The particles 
under the microscope are very definitely 
clean, sharp, angular fragments of lime- 


stone. 


Effect of Below 100-Mesh Sizes 

“The limestone sand was screened to 
free it from below 100-mesh_ particles. 
Then there remained that which was well 
within the Ohio specifications for screen 
analysis. Mortar tests were then made 
with this sand as a basis, and compared 
with tests of the same sand to which 
material below 100-mesh was added in 
increments of 444%, the idea being to 
make one sand mortar which had no be- 
low 100-mesh material, the next which 
had 4'4%, just within the specifications, 
and increments, then up to 134%, going 
well beyond what is normally permitted. 

“The results of the average compression 
strength of these three cylinders, 3x6 in. 
for each series are (the average at 28 
days): Assuming the mortar which had 
no 100-mesh material to be 100%; 4“%~% 
gave 139% strength, 9% fines gave 123% 
strength, 134% gave 143% strength; in- 
dicating that with the exception of a 
slight dip in the curve for some reason 
at 9%, the increase in strength was quite 
marked for an increase of the below 100- 
mesh material with this sand, even up to 
134%. 

“On a 1:6 mix the effect was even more 
pronounced. One would think that if the 
fine material was objectionable it would 
be most objectionable where the leaner 
mix is employed. There would be the 
greater relative amount of fine material. 
Also, if it is detrimental, it would be 
more effective at later ages and at earlier 
ages Just the reverse was found to be 
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true with this particular sand and _ its 
fines. 

“Again, assuming 100% as the basis for 
the sand having no 100-mesh material, we 
find these percentages: 140, 137 and 165 as 
we increase the percentage below 100-mesh. 
These results indicated definitely that a 
larger per cent of below 100-mesh material 
could be used to advantage with this washed 
limestone sand. 

“With this fact in hand the Ohio state 
highway specifications were changed to per- 
mit 0 to 744% below 100-mesh material in 
this new product. 

“As an example of the material produced, 
the following average screen analysis is 
given, representing five weeks of. produc- 
tion: Above 4-mesh, 0.9%; 4 to 10-mesh, 
28.9%; 10 to 20-mesh, 29.2%; 20 to 30- 
mesh, 13.0%; 30 to 50-mesh, 12.9%; 50 to 
100-mesh, 8.6%; below 100-mesh, 6.5%. 

“Tt has been suggested that the gradation 
of the fine aggregate should have a high 
point at approximately 20 or 30-mesh. This 
comes just a little bit earlier, indicating that 
the sand is a trifle coarser. The fineness 
modulus runs about 2.9 to 3.1. The voidage 
is quite low, being approximately 31 to 32%, 
in a measure the determination being made 
by shaking to refusal. The curve follows 
rather closely in screen analysis to the ideal 
curve, so-called, as worked out by Mr. Mc- 
Call, formerly of the Portland Cement As- 
sociation—who began with below 100-mesh 
material and combined that in several por- 
tions with the next larger size until the 
densest mix was obtained, using that densest 
mix with the next higher size. That type 
of curve, using all the fractions, gave a value 
which happens to come quite close to the 
one that our natural sand produced, or the 
limestone sand produced. 

“The surface area of this sand, as calcu- 
lated from its screen analysis, and converted 
to the basis of spheres, runs approximately 
6.3 sq. in. per gram of material, which again 
is comparatively low. Bank sands in Michi- 
gan which have approximately the same 
voids as this sand will have a surface area 
of probably 33 to 50% higher. No doubt, 
when lean mixes of mortar are considered, 
the surfaces which these aggregate particles 
present and which must be cemented together 
in order to make a unified mass, will in a 
measure control the strength of the mortar 
which is produced. 

“On the basis of some experimental values, 
the mixes being made up in the laboratory 
with four to six kinds of aggregates, slag 
and stone as well as gravel, show these 
values for the 7- and 28-day compression 
strengths which the sand produced: 7-day, 
2484 lb.; 28-day, 3750 lb. This is not out- 
standingly high, yet included all kinds of 
aggregates, some of which were well graded 
and some very poorly graded. The trans- 
verse strengths were: 7-day, 540 lb.; 14-day, 
640 Ib.; 28-day, 740 lb. These values are 
all on a cement content of six sacks per 
cubic yard, 

































































Used in Highway Pavements 


“During the past year the highway depart- 
ments of the two states and Lucas county 
have employed approximately 12,000 tons of 
this material in the construction of 10 miles 
of I.C.H. No. 21, running west from Toledo 
on Central avenue. This runs past our silica 
plant, at which the material was produced, 
and affords a very fine opportunity for 
studying it under practical conditions. 

“The both the and _ the 


coarse aggregate, was batched at the plant. 


material, fine 
The cement came from the nearby Medusa 
plant, so that it was a truck-hauled job all 
the way through, and the batching could be 
easily effected. On 6% miles of this pave- 
ment limestone sand was the only fine ag- 
gregate used. At that time the consumption 
overtook production and the limestone sand 
had to be diluted with bank sand. 


“Tt was used in all proportions, beginning 


with probably 25% bank sand, and then 
finally reaching 100% bank sand. As a 


result that 10-mile piece of pavement gives 
a very fine laboratory and field study of 
this particular limestone fine aggregate alone, 
and as compared with a good grade of bank 
sand in several proportions, and with the 
bank sand alone, all in the same stretch of 
road. 

“The coarse aggregate was a well graded 
3:4:6 Silica 
From every standpoint the limestone 


limestone from the quarry. 
sand 
proved a satisfactory fine aggregate. The 
compression strengths found by the state 
averaged 2760 lb. at 7 days and 4040 lb. at 
28 days. The highest value for 7 days was 
3390 Ib. and for 28 days 4960 Ib. respec- 
tively. 

“In transverse tests, the average values 
for the modulus of rupture at 7 days, at 10, 
21 and 28 days were respectively : 523, 667, 
793 and 830. These are the 6:6:40 which 
the Ohio state highway department uses, 
the batch proportion being 1:5 of total ag- 
gregate, which comes comparatviely close 
to a 6-sack batch per cubic yard. 

“At the average age of 107 days, the 
average strength of cores 
drilled from the pavement by the state high- 
way department was approximately 4800 Ib., 
which is a very satisfactory average. 

“In analyzing the data which the state 
collected a little more carefully one of the 
things that impressed me particularly was 
the fact that there was no great variation 
in the strengths found. 
very satisfactory. 


compression 


The untformity was 
That indicates there must 
have been workability of a desirable nature 
and that there was nothing very erratic 
about the work. Eventually, what we are 
all concerned with is the quality of concrete 
and uniformity in that quality. 

“The cores showed 75% lying within 
15% of the average of them all. That is, 


only 25% were farther than 15% from the 
average, which I think for a pavement be- 
ing laid under a variety of conditions during 
the summer and early fall is worth noting.” 
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Traffic-Bound Crushed Stone Roads 


Robert N. Waid, director of highways, 
state of Ohio (in part) : “Traffic-bound road 
construction has been adopted in Ohio; 
something over 3000 miles of our 11,900 
miles of state roads are covered by traffic- 
bound construction, and as a result of the 
condition which is here, whether or not any 
administration or highway director wishes 
to follow it, they have to follow it as a 
matter of public economy. 


“There is no thought in my mind that 
there will be any tendency on the part of 
anybody to dodge the responsibility which 
they have, and to do any less than develop 
and this policy 
road construction for Ohio. 


continue of traffic-bound 

“It is of special interest to me, not only 
from the state roads sys- 
tem, but also from the standpoint of de- 


standpoint of 


velopment of our county roads—most of you 
that Ohio the last few 
vears established, in addition to a state high- 
way system, a county road system embrac- 
ing some 23,000 miles of additional main 
roads. 


know has within 


Those roads are under the jurisdic- 
tion of the counties, but are subject to state 
aid, if there be finances to help in their con- 
struction and will, without any doubt, be as 
rapidly developed as any policy of financ- 
ing can make them. 

“On those roads, without any question, 
traffic-bound construction naturally will be 
used to a very large extent. So, whatever 
we may say or do with reference to con- 
struction on the state roads will only be 
that much more of an index of what you 
may expect in the development of some 
10,000 miles of road on our county road 
system. 

“The policy of building these traffic-bound 
roads requires first that we must make our 
plans for some sort of a grade and line. It 
is my thought, as I now view the situation, 
with only about 400 miles of state road on 
which no material whatever has been placed, 
that we can to a very large extent, and pos- 
sibly in its entirety, complete some sort of 
surfacing over the full mileage of the state 
road system within a year’s time. 

“But, even in the construction of these 
400 miles that are left, with the fact that 
they are through the less populated regions 
of Ohio and over the roughest parts of the 
country, I believe that we should not neg- 
lect the advisability of establishing a rea- 
sonable grade and reasonable lines and 
reasonable drainage facilities. It shall be 
my purpose, as we go ahead in developing 
the now few remaining miles, to see to it 
that the type of grade and line that is pro- 
duced will be adequate, in so far as we can 
make it, to take care of the conditions which 
will there prevail and the traffic which will 
pass over it; and that we shall not, unless 
there be some unusual condition in some 
particular places, develop our traffic-bound 
construction in any way which will possibly 
make it advisable to throw it away and do 
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something else in the immediate future. 

“We hope to develop and grade and drain 
our traffic-bound roads to the point that they 
may be able to render service to the travel- 
ing public throughout the years which are 
immediately ahead. 

“On the roads which have already been 
constructed, where reconstruction is neces- 
sary, we will carry out the same policy in 
so far as our funds will permit. 

“In the construction of a traffic-bound 
roadway it follows as a matter of necessity 
that there must be a smooth, hard, subgrade 
on which to place the traffic-bound material. 

“We have, as the first application of traf- 
fic-bound material, some 800 cu. yd. per 
mile, as the customary amount of material 
used by the state highway department. That 
is on a roadway which is to be 18 ft. in 
width. That material is spread carefully. 
It is graded to a thickness of about 1%-in., 
and the excess material is placed in rows 
along the side to be piled into the center as 
traffic may require. That 800 cu. yd. per 
mile of material will usually supply all the 
loose material required for the first year. 

“The expectation is that that material will 
be beaten down into the subgrade within a 
vear’s time. It is found on experiment, and 
with practice and experience, that the best 
size for economical construction of this first 
course material is from about 1'%-in. maxi- 
mum size to 1/10-in. as a minimum. We 
find it best, and most expedient, to have the 
dust screened out of the material before it 
is placed upon the road. 

“The second year it is almost always nec- 
essary to go back over the same job and 
put on about as much more material as we 
placed there the first year, because the first 
year will allow the coarser 
beaten into the road. As we start back 
the second year with the second coat of 
material, we find that the subgrade is now 
harder and more impervious, due to some 
800 cu. yd. per mile having been beaten into 
the clay or sand or loam. It is now ad- 
visable to cut down the size of the coarser 
material. It is harder to pack the material 
in because the subgrade is harder, and with 
the rubber tires going on the road the 
coarser material is harder on the rubber. 

“We have cut down the size of our ap- 
plication material the second year to a maxi- 
mum size of 1-in., and the minimum size to 
1/10-in. In nearly all cases, and I believe 
it will continue as long as we have traffic- 
bound road maintained as such, it is neces- 
sary to add more material every year. We 
will add it the third year and I think we 
will continue it the fourth, fifth and sixth 
years, as long as we continue that type of 
construction. We will have to add from 
100 to 300 cu. yd. of traffic-bound material 
per mile in order to fill up the places which 
settle and become soft, to keep our roads 
passable. 


stone to be 


Uniform Grading a Requisite 
“The material ranging from 1% or 134 or 
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3%-in. down to 1/10-in. should be uniformly 
graded. We can easily take the run of 
the quarry within those sizes. It makes 
better material than if it is screened to too 
uniform a size. But we do find difficulty 
where excess material within a very small 
range of sizes is shipped on these jobs and 
used rather than the run-of-quarry product. 

“In other words, if you are finding your- 
selves with a big stockpile of material from 
¥% to 14-in. in size and that comes within 
the range of sizes specified, do not ship that 
sort of material. Ship the sizes giving a 
uniform range from the coarser size down 
to the finer, in order that we may be able 
to build that much better type of road. 
When that is done there is very little reason 
for rejections of the cars of material 
shipped.” 

Bituminous Pavements 


George E. Martin, consulting engineer, 
the Barrett Co., New York City, in part: 
“There should be a community of interest 
between the bituminous materials producers 
and the crushed stone producers. They are 
working along the same lines. The crushed 
stone in general, as a surfacing material, 
isn’t very much unless it has some sort of 
a binder to hold it together. So, we com- 
monly use, for that purpose, one of the types 
of bituminous materials. The crushed stone 
alone is good enough to get you out of the 
mud, and that has been done quite generally 
in the state of Ohio. But when it comes to 
getting you out of the dust, which is going 
to be your next move in all probability, in a 
good many miles of road, you need some 
help and assistance from a bituminous binder. 
You have a big field in improving the ex- 
isting, lower value, roads. 


“One of the new uses for the mixed-in- 
place type of bituminous construction is in 
connection with airports, a new _ business, 
that has grown mightily in the past year, 
and probably is going to increase very much 
more in the next few years. 


“They have need for roads around and 
into the airports. They have a need for 
aprons in front of the hangars and in a 
good many cases they have need for run- 
ways so that they may operate planes no 
matter what the weather conditions may be. 

“We found that this mixed-in-place type 
of construction, retread type, works satis- 
factorily for that sort of condition, particu- 
larly in the construction of roads and in the 
construction of aprons and in the construc- 
tion of runways themselves. 

“There are certain advantages in connec- 
tion with this type that are not apparent in 
some of the other types. For instance, it is 
new. It is always easier to go out and talk 
about something that is new. It will arouse 
a man’s interest if it is slightly different 
than that which he has met with in his 
regular course of work. It is rather diffi- 
cult to have a failure with it. It can be 
done, of course; but if reasonable care is 
used the work can be done fairly easily and 
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you should get a good job quite easily. It 
is largely a machine proposition. You elim- 
inate, to a great extent, the personal element. 

“In comparison with the other types it is 
cheap. The labor cost is very low and the 
main cost in it is the bituminous material 
and the stone or aggregate. It is thus pos- 
sible to do a good many more miles of sur- 
face than you could do if a more expensive 
type were adopted. 

“Tt can be used over almost anything 
which is solid enough to hold up the weight 
of the traffic. In other words, on a satis- 
factory foundation of almost any sort you 
can put this mixed-in-place retread type and 
get a satisfactory result.” 


Premixed Asphaltic Paving Material 


Barry Rex, sales manager, Amiesite, Gen- 
eral Crushed Stone Co., Easton, Penn., in 
part: “Amiesite is an asphaltic concrete 
made at centrally located plants of which 
we have five, by a permanent force and of 
course under rigid inspection. It is typical 
premixed material and is shipped from the 
plant in railroad cars and in many instances 
by truck. 

“We make the material in two courses: 
The one is the bottom course, which con- 
tains stone from 2-in. to %-in.; on the top 
course all the material passing 5-in. and 
retained on a %4-in. 

“Tt is absolutely necessary that this stone 
must be clean, of very high quality for 
asphaltic mixture; and we find that the 
darker stones, like the traps, seem to give 
evidence of what might be termed preferen- 
tial affinity for asphalt, and we really have 
better success with the trap rocks than with 
anything else in manufacturing this asphaltic 
concrete. 

“We are doing a lot of resurfacing work 
these days on worn-out concrete roads, par- 
ticularly those that were laid in 1910 and 
1911. 

“In Maryland we have done a lot of re- 
surfacing of that particular nature. It ap- 
pears to us that the future for resurfacing 
work, with the type of material like that 
which we manufacture, is very great. 

“The bottom course is laid to a depth 
usually of 2'4 in. loose and is rolled lightly, 
once or twice, with a 10-ton, 3-wheel roller, 
longitudinally. We do not roll the bottom 
course very much in order to allow inter- 
stices—so to speak. We do not want to 
compact the bottom course too much be- 
cause when we put the top course on, rolling 
it longitudinally, we can clinch the layer 
into the bottom course, due to the fact that 
the bottom course has not been rolled too 
well in the beginning. 

“We aren’t adding as much sand to the 
bottom course as we used to add. Six or 
seven years ago we added 250 to 400 or 500 
Ib. of sand to the batch; but nowadays we 
are adding 100 lb. of sand to the bottom 
course, sufficient to make it possible for us 
to add more asphalt, because we want to get 
as much asphalt in the mix as we can. By 
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the addition of this 100 lb. of sand in the 
bottom course we can get a heavier film of 
asphalt on the stone. 

“The top course we still make about the 
same as we made it 20 years ago. As a 
matter of fact we add about 300 to 400 Ib. 
of sand to each batch of top course, and 
each batch weighs about a ton after all of 
the ingredients have been added. 

“That makes it possible for us to get into 
the top course about 6 to 8% asphalt, usually 
about 7%. 

“We feel that this grade of premixed ma- 
terial, which I forgot to mention, is known 
usually as a cold mix, unloaded from rail- 
road cars or truck, put on the road in a 
cold condition, is differentiated from the hot 
mix which is usuall manufactured at a 
nearby plant with heated stone and asphalt.” 


Larger Sized Stone for Bituminous 
Penetration Pavements 


B. J. Bell, American Tar Products Co., 
Pittsburgh, Penn., in part: “The Ohio spec- 
ifications during 1925 called for a_ slight 
change in sizing of the aggregate for the 
two base courses. Where formerly a No. 1 
size stone called for 95-100% passing a 
3Y%-in. screen, and 10% through a 24%4-in. 
screen; the specifications now call for 
95-100% passing a 4-in. and 10% through 
a 2¥%-in. The new Ohio specifications also 
provide that the coarse aggregate used in 
base courses shall be No. 1 size or a uni- 
form mixture of No. 1, and No. 2, or No. 1 
and 2-X sizes, containing not less than 40% 
of No. 1 size, unless otherwise specified. 

“In the construction of the penetration 
macadam top course the 1928 specifications 
called for a slight change in the sizing of 
the aggregates. Where former specifications 
called for a No. 1 size or 95-100% passing 
a 3Y4-in. screen, with not more than 10% 
through a 2%4-in. screen, the requirements 
now call for a No. 2, or 95-100% through a 
3-in. screen and not more than 10% through 
a 2-in. 

“During the past year the state of Ohio 
has been getting some unusually smooth 
bituminous penetration macadam roads. The 
improved riding qualities are due to the im- 
proved methods of constructing the road. 

“Tn closing, I would say, undoubtedly that 
penetration macadam work in Ohio reached 
a new peak of perfection during 1928, due 
to the following improvements in the con- 
struction thereof: 

“1. Preparation of subgrade, requiring 
practicaliy the same smooth subgrade for 
hase courses as is required beneath other 
high-type pavements. 

“2. Slight change in the sizing of the 
aggregate. 

“3. Requirements for base courses to be 
made smooth before penetration top is 
placed thereon. 

“4. Slight changes in application of bi- 
tuminous material, and the requirement for 
all depressions and bumps to be corrected 
before final seal coat is applied. 
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5. With the aid of the profilometer more 
durable and better riding surfaces have been 
obtained.” 


New Ready-Mixed Asphalt Paving 
Material 
W. C. West, West 


Co., Louisville, Ky., in part: 


Pavement 
Westphalt is 
It is produced at 


Pro cess 


a true, hot-lay material. 
centrally located plants and shipped in non- 
compacting granular form, in open-top cars 
or trucks. It can be kept in stock as long 


as required. It will not alter, deteriorate, 


nor setup under exposure. It is heated on 
the job, at the time of laying, to a minimum 
temperature of 250 deg. and from that stage 
on is handled exactly the same as any 
asphalt pavement. 

“In grading all of the screenings used as 
aggregate pass the 34-in. screen. In making 
Westphalt at the plant, 


first dried, the dust is sucked out; we then 


the screenings are 


term it the dust-free portion or coarse ag- 
gregate. The specifications regarding that 
are that a coarse aggregate shall not contain 
greater than 31% 
more voids than that, we simply regrade a 


voids. If it does contain 


portion to get that correction. 
is termed in 
sheet asphalt, is also used in the final step. 


“The dust, or filler, as it 

“Westphalt, of course, is a patented pave- 
ment and the patent is also very young and 
has a long while to run—15 years—and the 
patent is based on the fact that the shipping 
product contains unblended asphalt which is 
adapted to become blended and does become 
blended by the heating at the time of laying. 
The asphalt used is gilsonite.” 


Cost of Quarry Operation 
J. R. Thoenen, mining engineer, U. S. 
Bureau of Mines, in part: “At its annual 
convention last National 
Stone Association requested the 


year the Crushed 
3ureau of 
Mines to make a study of quarry operating 
costs. 

“Owing to the various ways in which dif- 
ferent individuals compile costs, their study 
and classification into comparable units is 
exceedingly difficult. 

“Some concerns are content to analyze in- 
come and expenditures by bookkeeping or 
accountants’ methods only. These are of 
prime importance certainly and are neces- 
sary for the operating official to visualize 
periodically the financial condition of his 
business. Picturing conditions of the busi- 
ness as a whole as they do, intimate internal 
details are either not shown or passed over 
rather sketchily. When volume of produc- 
tion and sales are high, and the margin of 
profit satisfactory, business is considered 
good, and the books will show these items. 
Therefore, bookkeeping costs present graph- 
ically the condition of the business and may 
be considered business indicators. 

“When volume of production, sales or 
profits fall below a satisfactory minimum, 
business as indicated by the books is not so 
good, or bad, depending on the extent of 
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depression. In such cases, bookkeeping costs 
while indicating that such conditions exist, 
many times do not offer an explanation of 
why they exist. 

“This is where cost accounting comes to 
the assistance of the operating official. If 
accurate costs have been kept of the indi- 
vidual operating steps, the reason for low- 
ered profits or volume of business can in 
most cases be ascertained at a glance, and 
remedial action instigated. If an immediate 
cure is not at once apparent, cost accounting 
will point the way for intensive study to- 
wards finding that remedy. Therefore, cost 
accounting may be classed as an efficiency 
indicator. 


““ 


In order to be useful as efficiency indi- 


cators some standard must be set up for 


comparison, and as the cost for a certain 
item falls above or below that standard, so 
is its efficiency rating established. 

“Operators engaged in a competitive mar- 
ket are reluctant, and rightly so, in divulg- 
ing their operating costs to a competitor. 
Therefore it is difficult for operators them- 
selves to ascertain what may be a standard 
cost for a certain operating step with which 
to compare their own. 

“The Bureau of Mines, by supplying an 
independent agency, hopes to compute and 
establish such standard costs as the industry 
needs and desires in studying the efficiency 
of operations. This can only be accom- 
plished by the whole-hearted co-operation of 
the industry itself in submitting accurate 
operating costs to the bureau. 


“This in itself will not solve the problem, 
for a comparison of the costs of various 
operating steps on that basis alone is useless. 
Local conditions in each case must be known 
so that the bureau can segregate them into 
groups with some degree of similarity. 
When this is done the cost of the operation 
assumes importance as a standard if a suffi- 
cient number of units can be so grouped to 
present an adequate average.” 

The cost figures compiled by Mr. Thoe- 
men are not available for publication at 
this time. These were based on relatively 
few returns. The study is to be continued 
results 


Bureau of Mines. 


and the made available by the 
The main subdivisions in 
the tables shown in the convention were: 
(1) Quarry costs, with the quarries grouped 
according to the use to which the stone was 
put; and further hand-loading 


shovel-loading operations; (2) 


into and 
overburden 
removal; (3) loading costs (of stone); (4) 
shovel duty (of different types of shovel) ; 
(5) transportation costs; (6) 
storage and drying costs. 


crushing, 


How to Meet Popular Opposition to 
Quarry Blasting 


Harold Williams, attorney, Boston, 


Mass., described earth vibrations and meth- 
ods of measuring them (described in sev- 
eral previous issues of Rock Propwucts). 
Jac »d 
asec 


on the experience of the General 
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Crushed Stene Co.’s Winchester, Mass., op- 
eration Mr. Williams offered the following 
advice to quarry operators in meeting law- 
suits over blasting: 

“In the first place, you should of course 
keep a graphic record of every shot that you 
make. You should keep the loading of it 
the location of the holes, how far they are 
apart, how far they are from the face of 
the cliff, how many holes there, how much 
powder is loaded in each hole and how it is 
loaded; then if you have fears that some- 
body is going to make a complaint of any 
(for 
measuring the intensity of the vibration) in 


particular shot set up a set of pins 


his house, if you can, if he will not let you 
do that then set up one set, or several sets 
on a line between him and the quarry. Then 
you are able to answer the claim made as 
to any particular house damage done by any 
specific vibration. You are almost sure to 
find that the results of these measurements 
will be satisfactory. 

“Of course, it is a hard matter to defend 
in court a claim made by people who may 
very well believe what they are saying, that 
is, that your operation has injured their 
home. They will tell you, or the court, that 
there was a crack up there in their ceiling 
that they were pretty sure they never noticed 
there before, but after the shot it was there. 

“They may even go further and tell you 
that they saw that crack break open at the 
time of the shot. It is difficult to satisfy the 
court, or a jury, that people are mistaken 
in what they see. But, it can be done and 
that is the problem that we are up against 
in the defensive cases of this kind. 

“There are many of you to whom that 
problem has not come up yet. We believe 
it is a growing difficulty and one with which 
any of you are likely to be confronted as 
time goes on. 

“All that can be said to you, by way of 
protecting yourselves, is to be sure that you 
have the necessary licenses to go on with it. 
Very often the absence of a license will be 
negligence in itself and the holding of a 
license will be a protection in itself, 

“As I have said, keep a careful record of 
vour shots. Use these pins in such a way 
as to get the data that you need regarding 
the houses from which complaint is likely 
to arise. 

“There is one more thing that you have to 
consider and which should always be done 
in the case of any claims against you for 
damage from vibration. Most of the struc- 
tural defects in houses have their cause. 
Everything must have its cause. When you 
know that vibrations do not cause it, and 
we do know that, look about to see what 
it is that does cause it. If you can show 
what does cause it you have proved a very 
good alibi. 

“Have an expert engineer, or an architect, 
or a builder, preferably not connected with 
your regular organization, examine any 
building from which complaints come. Have 
them look for settlement of foundations, the 
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shrinkage in building material, especially in 
timber, that which is transversely placed, the 
changes in temperature and several other 
matters of that nature that will account for 
most of the difficulties for which people 
would like to blame the vibrations in the 
quarries. 

“If you will observe these precautions you 
will do the best that anyone can do to 
protect yourselves from unwarranted claims 
of this kind. You may not always succeed 
because it is a hard task to be confronted 
with to defend it. But, if you will do these 
things you can succeed and we know that 
because we have, ourselves, succeeded in 
defending ourselves from these claims. It 
is perfectly simple and open for any one 
of you to go out and do the same thing.” 


Various Methods of Drilling Trap Rock 


Fred H. Edwards, general superintendent, 
Connecticut Quarries Co., in part: “Our 
plants are all located in trap rock deposits 
and are all in Connecticut within a 50-mile 
radius. The structure of the rock is different 
in every one of our eight quarries. Each 
has an uneven top surface and there is a 
variation in heights of face of from 35 ft. 
to 400 ft. or more. 

“In the day when hand loading was uni- 
versal, we used the same method of drilling 
and blasting at all of the plants. This was 
snake holing or bench drilling, using piston 
drills operated from a tripod with air or 
steam for power. The holes were from 18 
to 20 ft. deep, approximately 154 in. diam- 
eter at the bottom. Such a method required 
close spacing. All holes were sprung and 
the resultant shot, while not large in ton- 
nage, was well broken for hand loading and 
delivery to a No. 7% or 8 gyratory crusher. 

“When the transition from hand to steam 
shovel loading took place, it was found diffi- 
cult in plants exceeding 500 to 600 tons per 
day, to maintain sufficient stone for shovel 
loading. It was, therefore, imperative that 
we experiment and select some other method 
of shooting, which would give us large ton- 
nage shots. 

“There seemed to be two methods avail- 
able to produce the results we were after, 
well drill or tunnel shooting. Having made 
some unsatisfactory experiments with well 
drilling a number of years before, and 
knowing nothing of tunnel shooting, we de- 
cided to experiment with the latter first. 


Experiments with Tunnel Shooting 


“No doubt, you are familiar with the 
principle of tunnel shooting. The charge is 
concentrated at or slightly below the quarry 
floor, and the efficiency of the shot is de- 
pendent upon the rock formation being such 
as to break up by displacement. 

“In other words, if the section is dis- 
placed by the heaving and lifting force of 
the explosive and the bottom is properly 
thrown out, the stone above will break up 
as a result of the displacement. 

“The shattering effect of the explosive has 
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direct action upon only a relatively small 
amount of the stone displaced. 

“Accordingly, a quarry with columnar 
formation for trying out the first tunnel 
was chosen. The explosive used was black 
powder, which was not satisfactory. How- 
ever, a change to 40% dynamite was suc- 
cessful enough to warrant further use of 
this method. 

“We consider a minimum height of 75 ft. 
regardless of formation necessary for tunnel 
shooting, and our experience has been that 
proper results are not possible with a tun- 
nel at quarry floor level when the face is 
over 125 ft. high. In blasting a face over 
125 ft. high, the ordinary procedure would 
be to use well-drill holes in conjunction with 
the tunnel. In search of a means to avoid 
the use of well drills, we are now driving a 
series of tunnels part way up the face in- 
tending to shoot down the 180 to 225 ft. 
face in two sections by means of tunnels. 

“The next experiment with tunnel shoot- 
ing was at a quarry whose face was ap- 
proximately 100 ft. high. The columnular 
formation was lacking and there were well 
defined perpendicular seams at varying dis- 
tances apart. The result of the tunnel shoot- 
ing at this plant was to find, after the blast, 
a large part of the stone in sections from 
10 ft. square up to 20 ft. square. 


Well-Drill Experiments 


“Apparently, tunnel shooting was not te 
be successful at this quarry and we, there- 
fore, turned to well drilling, being fortunate 
that a well drill could be navigated on the 
top without the aid of sky hooks. 

“It was possible to locate these well-drill 
holes between seams and this made possible 
a much better breakage. 

“A further cause for adopting well drills 
in place of tunnel shooting was the close 
proximity of this quarry to a rapidly grow- 
ing community. A larger amount of explo- 
sive is required for effective tunnel blasting 
and this resulted in unpleasant notoriety 
and numerous complaints. 

“T will now consider two quarries having 
a height of face from 35 to 60 ft., in close 
proximity to a residential section. The ledge 
formation at both these plants is such as to 
lend itself to either well-drill or tunnel shoot- 
ing, but the height of face is not sufficient for 
economical tunnel shooting nor in our opin- 
ion for well-drill shooting. 


Bench Drilling 


“We have continued at these plants with 
the bench and snake hole drilling, taking 
advantage of the improvements made by the 
manufacturers in drilling equipment. Where 
we formerly drilled holes 18 to 20 ft. with 
the piston drills tripod mounted, we now 
drill 30 ft. holes having the same bottom 
diameter using the new hammer type drill 
tripod mounted. 

“At one of these plants there is the addi- 
tional consideration of red stone underlying 
the trap rock at varying depths, beginning 
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at about 25 ft. Extreme care must be taken 
to avoid blasting any of this red stone with 
the trap; which can best be accomplished by 
snake hole drilling and by small tonnage 
shots. 

“In conclusion may I point out that al- 
though we are quarrying trap rock at all 
of our plants, we find that one type of 
blasting is not effective. Some of you op- 
erators would no doubt find it beneficial to 
investigate the blasting methods used by 
other producers of similar stone. The first 
step in quarrying is the preparation of the 
stone for the crushers and any improve- 
ment over the present methods employed 
should command your attention.” 


Quarry Transportation Costs 


W. E. Farrell, president, Easton Car 
and Construction Co., Easton, Penn., in a 
talk illustrated by moving pictures of quarry 
operations both in Great Britain and this 
country said, in part: “When I say that 
the direct costs of quarry transportation 
vary from 2 cents to 20 cents a ton, I do 
not exaggerate. It might and possibly does 
vary more. Of the total direct cost of drill- 
ing, blasting, loading, transportation, and 
crushing and screening stone, I believe the 
direct transportation costs represent 15%. 
These items I have mentioned all are under 
your control and what you do to control 
them either makes or breaks you. 

“T realize quarry transportation may cost 
less per ton than any of the other items, but 
whether it does or does not, you should 
have some fairly correct idea of what it 
costs, and from my observation most of you 
do not. Ignorance as to one’s cost springs 
largely from ignorance as to how the other 
fellow does the same things. Once you hear, 
see or know how he does what you are 
doing, and especially if he does it another 
way, you begin to wonder if his way is 
better, and especially, if it is cheaper. 

“So a word about the use of motor trucks 
in quarries to carry the stone from the 
quarry face to the crushers and to show 
you how it is done and what is being used. 


Motor Trucks in Quarries 


“I presume there were previous installa- 
tions of trucks in quarries, but if I heard 
of them they have made no great impres- 
sion on me, as the first I recall was in a 
quarry near Rochester, N. Y., and I frankly 
admit that at that time it seemed to me a 
crazy idea. 

“Wild idea or not, the movement is grow- 
ing apace, and is a very live subject today. 
To give you some idea of its growth, let 
me be personal. I never came in contact 
with such an installation until 1926, when I 
knew of six trucks being so used; in 1927 
there were 24, and in 1928, there were 78 
to my knowledge. So you see there is every 
reason why you should be awake to this 
new method of transportation. 

“More mobility, flexibility and productiv- 
ity than with locomotives and cars are the 
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basic arguments for their use, though in 
some instances you may hear lower costs 
per ton. If this is true, it comes I believe 
only through greater tonnage and consequent 
reduction in overheard charges. 

“Mobility, by this its advocates mean the 
truck can accompany the shovel with no 
delay when it is on caterpillar treads, as 
the shovel moves about to dig in the most 
advantageous places, or if there be two or 
more shovels, it can on its return from the 
crusher go for its next load to that shovel 
which will first be free to load it. 

“Flexibility designates the freedom of the 
truck to be used for such other purposes 
as may be required. 

“Productivity refers to the ability by truck 
haulage to keep the crusher more constantly 
loaded by virtue of its mobility and also 
because since it can begin to haul as soon 
as the shovel begins to dig, there are no 
delays due to track shifting from any cause 
as before or after a blast. 

“T am not here to advocate that any one 
of you change your transportation equip- 
ment. If you ever contemplate doing so, de- 
termine your own costs of transporation first 
and make the other fellow show you; then 
see if you cannot by some slight change at a 
small expense decrease your costs or in- 
crease your output. I know of a plant which 
added from 25 to 50% to its output by the 
installation of a switch. 

“Right here as a confidential tip, let me 
suggest that you purchase a stop watch and 
time your various quarry operations after 


making as many subdivisions of them as 
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In this way you will locate the 
neck of the bottle as to output. 


you Can. 


“There are possibly 50 or 60 quarries 
using trucks to haul stone to the crusher. I 
have located 25 of them for you, and have 
gotten their replies to a simple question- 
naire, which will give you some idea as to 
the tonnage you can expect from this 
method. Quarry operators are unduly loath 
to divulge any information as to their costs, 
and I hope a few more years of intimate 
association will correct this. 

“In the accompanying table you will note 
apparent discrepancies for which I make no 
apelogy, nor can I offer any explanation, 
I give you the data as I received it. 

“These are replies I received from 25 
questionnaires, when I asked, how many 
trucks do you have, what is the average 
length of your round trip, how many tons 
do you haul in a truck, and what is your 
average daily output per year. 

“The average of the whole thing is this: 
3.6 trucks to a quarry; an average of a 
7-ton load in a truck. The total output for 
ten hours for all the trucks is 1543 tons. 
The average round trip is 1325 ft. The 
per truck per ten hours—some of 
these I had to evaluate to ten hours, they 


tons 


were given to me for only six or eight 
hours—was 428 tons per truck. The trips 
per truck were 61. The total minutes per 
trip was 9.75, average. 

“Now I wanted to know how much of 
that time was spent in loading and unload- 
ing, so I said that the average truck would 
possibly make ten miles per hour from the 
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time it stated {rom the shovel until it got 
to the crusher and the time it got from 
the crusher back. Ten miles per hour is 
880 ft. per minute. They are allowed that, 
and I find, if the total minutes per trip is 
9.75, the minutes consumed in loading and 
dumping is 8.25, leaving 1.50 minutes to 
travel. 

“Then all these distances I evaluated on 
the basis of a 1000-ft. round trip, and de- 
termined the number of trips per hour and 
tons per truck, and that averages 64 trips 
per 10 hours on a 1000-ft. trip, and generally 
450 tons per truck per 10-hour day. 

The small trucks, 6 tons and below, aver- 
age about 185 tons per truck per day. The 
large trucks must run in proportion above 
that, about 500 tons or something. 

“If you contemplate using 
trucks, there is a very important point to be 


or do use 
learned from this table, and that is—how 
necessary it is to save every minute in load- 
ing and emptying the truck today. In a 2000- 
ft. round trip possibly two to three minutes 
are all that is spent in transit and little 
or not any of this time can be saved, while 
from 8 to 12 minutes are required to load 
and dump. 

“A travel of only 1000 to 4000 miles a 
year is all the truck makes. Study your tire 
costs per mile and keep up a good road bed. 

“The trucks and 
tires.” 


two T’s in are time 


Discussion of Motor Trucks in Quarries 


MR. ROSS: “Are trucks being installed 
only in new quarries, or are they replacing 
cars to any extent, that is—are cars being 
discarded and trucks installed?” 

MR. FARRELL: “I know of one case 
in which a quarry was using, I think, about 
eight cars. They took the bodies off the 
cars, and I think, according to a report I 
have, are handling the same output with 
about three or four trucks. But I am not 
able to say what has been the comparative 
result. 

“IT know of another case where a man 
with modern car equipment is changing 
from quarry cars to trucks, but every other 
case I know of, was either an initial in- 
stallation or was put in to replace what | 
would consider poor quarry car equipment.” 

MR. HEIMLICH: “What is the max- 
imum distance that stone can be hauled eco- 
nomically in a quarry?” 

MR. FARRELL: “In any _ individual 
case, if you will tell me what your profit is 
and tell me, ‘I mustn’t lose any money,’ I 
think I can figure that out for you. But 
any other way of determining what is the 
maximum distance you can haul stone in a 
quarry by a truck, or even a car, is pretty 
hard to answer.” 

MR. RUSSELL: “What is the advan- 
tage of side-dump versus end-dump?” 

MR. FARRELL: “I have visited quar- 
ries where they are using both side-dump 
and rear-dump, and | have talked with super- 
intendents and operators of them both. I 
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don’t want to commit myself, but as far 
as I can tell, they are both enthusiastic, and 
they both present arguments for each, which 
are apparently unanswerable, some of them 
at least.” 

MR. RUSSELL: “I would like to ask 
Mr. Tomlin to tell you his experience with 
trucks.” 

MR. TOMLIN: “We have seven trucks 
in operation, and last year we produced over 
3000 tons per day, and we have an average 
haul of around 1500 ft. We have three 
shovels in operation. We have two Marion 
Model 37 with 134-yd. buckets and one 
Model 100 B.” 

MR. EDWARDS: “I would like to ask 
Mr. Kimball of the Connecticut Quarries Co. 
what has been his experience with trucks.” 

MR. KIMBALL: “I have some informa- 
tion here which might be of value, based 
on our one season’s run at Wallingford. 

“The average truck carries about 90,000 
tons of stone in 144 days, traveling a dis- 
tance of 2,800 miles. Three trucks going 
10,000 miles used 8,957 gal. of gas and 498 
gal. of oil, with gas at 16 cents per gal. and 
oil at 51 cents per gal. 

“The two rear tires average 2,800 miles 
each, lasting 144 days. These tires are 
40x14 and cost $179 each. Goodyear ‘Dia- 
mond tread” tires were first used, but we 
are now trying the Goodyear plain type, 
high profile. The two front tires average 
8000 miles apiece, lasting 432 days (esti- 
mated). These are 36x7 Goodyear diamond 
tread tires and cost $75 each. 

“The average tonnage per truck is 125,000 
tons in 200 days. 


COST OF TRUCK 


Chassis, Mack Motor Co., 7%-ton (special)....$5388 
Body, Easton Car and Construction Co......... 810 


“Depreciation of truck figured over 5-year 
period. (Figures based upon 200 working 
days a year): 


TRANSPORTATION COST FOR ONE 
TRUCK 











——Cost—-—-——-— 
Items perday per mile per ton 
Interest and depre- 
ciation $ 8.00 $0.412 $0.0128 
river steaks 5.00 .258 -0080 
OE dicccasinten 2.88 142 .0046 
5 | eS 51 .025 (Negligible) 
Repairs 1.75 -090 -0028 
Two rear tires............ 2.50 .128 -0040 
Two front tires.......... .34 .009 .0006 
SOE COKE socccicx $20.98 $1.064 $0.0328 


“That is based on one season’s run.” 

MR. BARREMAN: “I would like to 
ask Mr. Farrell what comment he has on 
the use of the trailer?” 

MR. FARRELL: “I only know of one 
quarry using trailers and they are using a 
trailer that carries the same capacity as the 
truck itself. They have two trucks. The 
truck capacity is 7 tons. That gives them 
a total capacity with trailer of 14 tons. 
Their output is 2000. These are all reports. 
I don’t vouch for them. The output is 2200 
tons per day. The round trip is 780 ft. The 
tonnage per 10-hours is 1100. Per truck, the 
trips are 77. The total minutes per trip are 
eight. The minutes unloading and dumping, 
as I told you, are 6%. 
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“Evaluating that to 1000 ft. in a 10-hour 
day, would give you 8% minutes to travel 
1000 ft. or 73 trips per 10 hours, and give 
you 1070 tons per day per truck with the 
trailer. In other words, they claim that with 
the trailer they are doubling up, because the 
highest I have for single trucks is 400 or 
500. There is one 700 and one 800. I 
haven’t seen the operation myself.” 


MR. GARBER: “I would like to ask, 
as a matter of information, whether truck 
transportation installed in quarries has any 
bearing on the blasting program and in- 
crease of shovel capacity, and whether it 
has been necessary to revamp those oper- 
ations that precede hauling on account of 
the installation of trucks.” 


MR. FARRELL: “I will tell you frankly 
that that question is beyond my ability to 
answer, and I wouldn’t attempt to answer 
it. I can only say that as far as my obser- 
vations go, I see no difference, because the 
same conditions that hold good would still 
hold good, as far as I see. 

“You see there should be, and as far as 
I know, there is no difference in the body 
or in the method of dumping or anything 
like that, and I can’t see that anything 
would be affected.” 

MR. RUSSELL: “In some quarries, es- 
pecially in pit quarries, it has brought about 
possibly a change in the method of loading, 
where caterpillar shovels are used. And as 
you don’t have to travel on rails, you can 
purchase a revolving ,shovel which can load 
a truck on either side, where in the old 
days, you had a track and a railroad-type 
of shovel, and you got less efficiency be- 
cause you had to load one car on a dead 
end track and back out. Now you can run 
the truck up either side of your shovel.” 

QUESTION: “Is there any rule-of- 
thumb method to determine whether trucks 
or cars should be installed in a new quarry?” 

MR. FARRELL: “I cannot conceive of 
any rule-of-thumb method to determine 
whether trucks or cars should be installed 
in a new quarry. There are so many ques- 
tions involved in making such a determina- 
tion. There are the questions of tonnage, 
whether demand for stone is variable or 
constant, relative elevation between crusher 
and the quarry floor, length of haul from 
quarry face to crusher, amount of capital 
which can be invested, character of quarry 
face, etc.” 

QUESTION: “Is the accident hazard 
reduced by the use of'trucks in place of 
cars and locomotives ?” 

MR. FARRELL: “I cannot say that 
the accident hazard is reduced by the use 
of trucks in place of locomotives and cars, 
nor do I believe the hazard is increased 
by the use of trucks, provided the driver of 
the truck gets out of the cab when it is 
being loaded.” 

QUESTION: “Where large stone is a 
factor, does your investigation show that a 
greater tonnage can be obtained from truck 
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feeding versus car feeding?” 

MR. FARRELL: “No, there is no rea- 
son why feeding a crusher from a truck 
should possess any advantage, if the car 
body is also fed by power and, therefore, 
under control. The lesser tonnage suggested 
from cars is doubtless caused by jams in the 
crusher resulting from the use of a con- 
tractor’s type car.” 

QUESTION: “Have you any data as 
to truck operation costs or the relative costs 
of trucks and cars?” 

MR. FARRELL: “In answering this 
question, I have comparative data received 
from an unbiased source, through the co- 
operation of some members of our asso- 
ciation. For obvious reasons I shall not 
give the names of the quarries, but will 
designate them by letter. 

“S. is a quarry using steam locomotive 
and cars. 

“G. is a quarry using gas locomotive and 


cars. 

“T. is a quarry using trucks. 

S. G. ue 

No. of trains or cars........ + 2 a 
Cate per trant.................... 4 : 0 
Load per trip, tons.......... 28 34 10-12 
Trips per 10 hours.......... 80 36 168 
Toss per. Gay¥:...........- ... 2,240 1,220 2,000 
Tons per yr. (175 da.)....392,000 213,500 350,000 
Travel round trip........... 3,000 4,000 2,000 
Time (minutes) : 

For round trip Phone 30 34 14 

Is transit .......... Ett 10 13 2% 

Dumping and loading.. 20 21 11% 
Cost of equipment............ $40,000 $13,000 $26,000 


Estimated cost of track.... $8,000 $6,500 roadway 

“T have taken this data and evaluated it 
on the basis of a single hauling unit. That 
is to say one train or one truck and calu- 
ated the tonnage and costs of hauling per 
ton per thousand feet for variable distances. 
The results are given on the chart I show 
you. 

“Interest is included at 6% and deprecia- 
tion is allowed for at the following rates: 

“For truck on the basis of 5 years. 

“For cars on the basis of 10 years. 

“For locomotives on the basis of 15 years.” 

“T do not claim these results are accurate, 
but I do believe they are relatively accurate, 
as based on data secured.” 

CHAIRMAN WORTHEN: “I think, 
from some of our experience, that it is not 
so much the cost of truck operation, as you 
will figure it out on pencil and paper, as 
compared with the cost of rail transporta- 
tion, but it is the intangible results that can’t 
be figured with the pencil and paper that 
make this so attractive and profitable a 
method of transportation. 

“When you go into your quarry, where 
this truck transportation is no one seems 
to be working very hard. Everything runs 
along so smoothly. It was always my im- 
pression, when I went to my plant that after 
we installed the trucks, we couldn’t be get- 
ting out much that day, there wasn’t any- 
thing going on. And as a matter of fact, 
our production was always very much 
greater than we could ever obtain with a 
car method. 

“You may not all of you have conditions 
where you get into poor stone or dirty stone, 
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due to weather, and with the rail method 


of transportation your shovel was _ there. 
You had to stay there and dig that dirty 
material or stop operations. With 


pillar you can 


cater- 
shovels and_ trucks, leave 
that location and go to another location in 
the quarry where there is cieaner stone. 

“Also you will come up against a hanging 
ledge, and I have seen the time where we 
have spent half a day trying to bar loose a 
stone that made it dangerous. Perhaps we 
couldn’t bar it and finally had to get up 
and drill it. Well we couldn’t get out away 
from that and run around, when this track 
was lying there, and go beyond that point 
and start digging again. With the trucks, 
that is feasible and that is what you do. 
There are no holdups at all in your pro- 


duction other than from a breakdown.” 


Accident Prevention 


Otho M. 


address) : 


Graves, (in his_ presidential 
“A third and concluding major 
activity for the association which I wish to 
suggest at this time is that of accident pre- 
vention. associations, 


There are certain 


notably the Portland Cement Association, 
which have blazed the way in this field of 
worthy endeavor.” 

P. H. Jacoby, superintendent, White 
Haven, Penn., plant, General Crushed Stone 
Co., in part: “First I want to say that any 
accident prevention program put on by any 
company, individual must 
necessarily be prompted by some good mo- 
tive, and in many cases I believe the motive 
which prompts that act is one of sympathy. 

“We entered this movement about four 
years ago, due to a letter, which was sent 
out from the main office outlining in some 
detail the organization as it then consisted, 
a general committee of three men from 
the Easton office, and instructing the su- 
perintendents to appoint a committee to con- 
sist of not less than five men at the plant, 
to be known as a safety committee at the 
plant. 


corporation, or 


“I appointed a committee of five, myself 
included, and, by the way, on that com- 
mittee I have never acted as anything but 
just a committeeman, never having been put 
on any sub-committee or acting as an in- 
spector or anything of that kind, by my own 
request. € 

“This committee meets once a month, or 
oftener if necessary. 

“Lately, or sometime later, the organiza- 
tion has been changed. 

“There was an insurance supervisor ap- 
pointed under whose direct charge our acci- 
dent prevention program comes. 

“Our insurance supervisor always attends 
the committee meetings. The meeting will 
last from one to three hours, depending upon 
the amount of business we do. Officers are 
elected. All questions pertaining to the 


safety of our employes are taken up at 
that meeting. If the plant is very busy and 
we feel that we do not want to take the men 
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away from their employment for several 
hours, we hold the meeting at night. 

“The committee has always had the as- 
sistance of the Independence Bureau of 
Philadelphia, which, on two occasions, has 
sent a representative to the plant to go over 
the entire plant with the safety committee, 
pointing out any dangerous conditions or 
practices, and suggesting ways of remedying 
those conditions. We had valuable assistance 
from these men. 

“The committee has also had the benefit 
of a representative of the Bureau of Mines, 
who spent about a week with us giving us 
instructions in first-aid work, and upon leav- 
ing there he gave us each a certificate show- 
ing that we had qualified to act as first-aid 
men. 


Effect on Production 


“Now as to the effect on production of 
That, I 
feel, cannot be counted in dollars and cents, 
but the good results we derive from it are 


this accident prevention program. 


manifold. There isn’t any chance for argu- 
ment as to the loss of production 
accidents.” 

R. P. Blake, Independence Bureau, Phil- 
adelphia, Penn., in part: “My title ‘Profits 
from One Year of Safety Work,’ only ex- 
presses partially what I want to tell you 
about. I want to tell you what the General 
Crushed 


from 


Stone Co. has done in improving 
in 1928 an accident record that was good 
enough in 1927 to place them among the 
three or four best, as I understand it, in 
the industry. Perhaps I should say, of the 
larger 


three or four 


companies. If the 
smaller plants are taken into consideration, 
there would perhaps be half a dozen. Any- 
way it is one of the leaders in the quarry 
industry. 

“Late in 1927, Mr. Graves and his asso- 
ciates in the General Crushed Stone Co., 
realizing that their record was enough better 
than the average in the industry on which the 
base rate was set, to enable them to make 
some money by self-insuring, even though 
they were doing nothing else, had the Inde- 
pendent Bureau 
perience. 


analyze their accident ex- 


Self-Insurance 


“You can’t take an accident record and 
analyze it and predict exactly what self- 
insurance is going to cost and what condi- 
tions it is going to yield, but you can pre- 
dict with reasonable accuracy. We _ have 
found that by self-insuring, it should be 
possible to make a very nice profit. We 
advised them so, and they went ahead and 
did it, at the same time retaining the Inde- 
pendence Bureau to act as consultants in 
accident prevention work. 

“You know, in your own organization, 
you develop blind spots. You get used to 
certain hazards and often it is the hardest 
work in the world, even for the outsider, 
to come in and jar your mind out of that 
rut and get you to think effectively and 
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originally about your own conditions. That 
is important. And that, of course, is to a 
large extent the function that the General 
Crushed Stone Co. wanted the Independence 
3ureau to perform. 

“Now the first step, of course, was to 
have an initial conference, 
decided 


at which they 
action, which in- 
volved the appointing of a general safety 
committee. 


their course of 


They had a general safety com- 
mittee, but it was not as definite in its or- 
ganization and as definite in its policy as it 
should have been. The policy was definitely 
laid down. The organization was made defi- 
nite. The general safety committee of the 
Easton office of executives with power to 
act was supplemented by a subcommittee at 
each quarry. Each subcommittee was headed 
by the superintendent of that quarry. 
“There was also a definite provision of a 
minimum of meetings and action by each 
subcommittee, and in order to keep the 
work going and prevent any lagging or slip- 
ping, the appointment of a safety engineer, 
Mr. Yotter, to spend his full time in the 
safety work, keeping in touch with all that 
was done at each quarry and keeping the 
work moving along effectively, exactly as 
you would any other branch of production. 
“The next step was the visit to the plants. 
I am fond of saying that the path to the 
elimination of through the 
3y that, I mean that you 
cannot do good accident prevention work, 
taking your organization as a whole, until 
you have the 


accidents lies 
minds of men. 


entire organization 
minded in preventing accidents. 


one- 


“You have no chance of reaching the rank 
and file of your men except through your 
quarry foreman, and _ it 


isn’t enough for those men to realize that 


manager and_ his 
they want to prevent accidents. It is neces- 
sary to get them to see it in a larger way. 
It is necessary to get them to see that not 
only does the management insist that they 
work effectively along that line, but that it 
is very worth while and is part of their 
duty, part of their work, in operating those 
plants, in operating those quarries. It is in- 
cumbent upon them to give very effective 
attention to the accident prevention. In other 
words, they must give it a much more im- 
portant place than they are ordinarily minded 
to do. They must be thoroughly convinced 
and thoroughly determined to do just that. 

“We felt the most effective way of doing 
whatever further convincing might be neces- 
sary in plant personnel work, was to arrange 
these trips. The trip was headed by Mr. 
Graves and Mr. Jones, in immediate charge 
of production, and Mr. Yotter, and an Inde- 
pendence Bureau engineer. 

“This first trip wa. made when the plant 
quarries were down in the winter, in which 
the property was inspected, the various me- 
chanical things that could be done in ad- 
vance, such as railings and safety equip- 
ment, and all that sort of thing, the storage 
of powder and handling of powder. These 











things were impressed upon the local man- 
agement and the superintendents and their 
foremen. The committee members were 
given the viewpoint and given the enthus- 
iasm to the maximum degree. 

“Mr. Yotter, of course, followed that up 
closely. And during the summer, when they 
were going effectively and everything was 
under way, a further check was made by 
a second visit, in which more attention was 
paid to the operating practices. In other 
words, every effort was made to study every 
bit of the operation of each quarry to search 
out and eliminate the hazards and to get 
each employee to take the maximum in- 
terest and get the maximum understanding 
of prevention of accidents. 


Savings from Self-Insurance 


“Now as to the boiled down result of 
what happened, the General Crushed Stone 
Co. in 1927 had a record that was already, 
as I said before, one of the few best. Self- 
insuring, and allowing for the various addi- 
tional extensions such as Mr. Yotter’s salary 
and traveling expenses, office overhead, ex- 
cess insurance to guard against any catas- 
trophe—of course that is fundamentally im- 
portant—had they shown no better record 
in 1928 than in 1927, the saving would have 
been about 50% of the 1927 insurance prem- 
iums, which reflected the difference between 
what they were doing and what the base 
rate of the industry would have yielded, 
what the average industry yielded. 

“However, the 1928 figures showed that 
they saved an additional 10%. Their cost, 
in other words, for their accidents, covering 
all incidental costs, was about 40% of the 
1927 figure. And that 10% improvement 
in the record over 1927 seems to me has 
already been an extremely praiseworthy ac- 
complishment.” 


Crushed-Stone Storage Bin Design 

M. E. Crosby, chief engineer, Burrell 
Engineering and Construction Co., Chicago, 
Ill., in part: “If ever the time did exist 
when the producer of crushed stone could 
establish haphazardly storage piles of a 
temporary nature for building up reserves 
of his product, I think we have passed that 
stage. Also, the flexibility required in a 
present-day storage system is not founded 
on anything of a temporary or an emerg- 
ency nature. A flexible and rapid handling 
storage system, handling the materials me- 
chanically, is just as important a part of a 
modern, up-to-date crushing plant or any 
other unit is. 

“We find these days that the producers 
give more and more thought to the question 
of building up supplies of their products to 
take care of a sudden or a periodic peak load 
or demand. This is particularly true in 
plants so located as to be dependent upon 
water transportation of their products to 
market. Here especially we have large 
quantities of stone being shipped at frequent 
intervals and at high rates of speed. In fact, 
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the shipping rate is so far in excess of the 
normal production rate of the plant that 
some means of equalizing the differences 
must be at hand. 

“At plants like this we have shipments 
of stone exceeding 4000 tons an hour and 
to take care of a shipment of such size, 
a flexible and rapid handling system must 
be in use. 

“What I am going to call the first type 
of storage consists essentially of a structure 
in the form of a bridge or gallery, enclos- 
ing or supporting one or more bucket con- 
veyors and brought out overhead at a height 
to suit the height of the storage pile. The 
height of the bridge or gallery above ground 
is usually from 40 to 50 ft. 

“The structure above is supported at in- 
tervals which in this type may run as much 
as 100 ft. long. The type of supports is 
rather immaterial, but they may be of struc- 
tural steel, or reinforced concrete. The ini- 
tial cost of the reinforced concrete is a little 
higher than that of structural steel, but for 
such services as this, which is severe, there 
is not much doubt as to which of the two 
materials is to be preferred. 

“A reinforced-concrete tunnel located be- 
low the pile with a belt conveyor is used 
for reclaiming. This form of reclaiming 
will be more or less common to practically 
all types. We attach considerable importance 
to it, especially nowadays where we have a 
growing demand for stone of mixed sizes. I 
really know of no more satisfactory way 
of getting this mixture in the product than 
through the arrangement of reclaiming ma- 
terials such as this. Stones of various sizes 
are piled into different piles, drawn off to 
the belt conveyor simultaneously from three 
or four compartments, and in that way prac- 
tically any percentage of mixture obtained 
that is desired. 

“We figure usually that a structure of 
this type costs in the neighborhood of about 
$2 per ton of total storage, both live and 
dead. If we base these figures on live stor- 
age only, that is the amount of material 
which may be reclaimed by the belt con- 
veyor without rehandling on the pile, this 
price is practically doubled, as it takes just 
about one ton of dead storage to affect one 
ton of live. 

“Oftentimes we can take advantage of a 
site or location to build a storage on the side 
of a hill or at the toe of a hill, and in this 
way have the side of the hill serve as sup- 
port for the live storage and thereby reduce 
the amount of dead storage in half. 

“T want to make clear that in any figures 
of unit costs I am giving you, I am talking 
on plants that have been built under ordi- 
nary or average conditions of construction. 
It sometimes happens fortunately, not fre- 
quently, that unusual or unforeseen difficul- 
ties are encountered in the construction and 
at such times the cost naturally exceeds any 
figures I am giving you. 

“What we might call a second type of 
storage is brought about mainly through the 
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more comimon practice of locating the 
screening machinery together with the struc- 
ture enclosing this machinery directly above 
the storage. 


“In spite of the fact that considerable 
simplifying could be done in the design, and 
considerable saving in cost thereby effected, 
if we were to locate this machinery else- 
where than directly above the piles, it does 
seem impractical to do so. Designers have 
spent considerable time and study in an 
attempt to work up an arrangement of stor- 
age whereby the screening machinery would 
be confined on a separate building and the 
stone as separated in this building brought 
out to some simple form of storage like 
that previously described. 


“We have usually from five to seven 
different sizes of product, being separated 
by the screening machinery. This results in 
a corresponding number of belt conveyors 
being led out from the screens, if they are 
located in a separate house, through the 
overhead storage. To enclose this number 
of belt conveyors, the structure above the 
storage must be enlarged, and it is really 
found more practical to enlarge it to a 
little further extent and to the degree neces- 
sary to enclose this screening machinery. 

“The heavy weight of the screening ma- 
chines in this type of structure limits the 
span of the bridge or gallery to about 50 or 
60 ft. Also the heavy loads transferred 
through the bridge or gallery on the support 
calls for the use of concrete or some mas- 
sive material for the construction of these 
supports. 

“With the span of the bridge limited 50 
or 60 ft., and with the size of the pile that 
we will wish to obtain, we find that this 
pile cuts the supports to considerable height 
above the ground. This method requires 
some form of retaining wall, and we there- 
fore build the supports, as you might call 
them here, partitions, in the manner indi- 
cated, thereby effecting a double purpose of 
having the retaining wall to restrain the 
material and a mass of wall formation to 
take the heavy loads from above. 

“In this case we have two reclaiming 
tunnels instead of one. In storages of large 
capacity, the use of the second tunnel is 
certainly warranted. The amount of live 
storage is increased to a considerable extent. 
In fact, in this case, the live storage ca- 
pacity of each compartment is increased by 
the amount of about 500 tons, and if we 
compare the extra cost of the second tun- 
nel against this increase in live storage, the 
provision of the second tunnel is certainly 
worth while. 

“The cost of a structure of this type 
works out usually at about $3.50 a ton, on 
a basis of total storage, or about $5.50 on 
the basis of the live storage. These figures 
do not, however, include any cost for screen- 
ing machinery or equipment. The type and 
arrangement of these machines is so differ- 
ent for each particular installation that it 
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would not be advisable to include them in 
any study if structural costs. 


Closed-Bin Storage 

“So far, we have talked about open stor- 
age, that is, storage arranged in such a 
manner that the material is exposed to the 
weather. There are several reasons why a 
plant should have available a certain amount 
of enclosed storage. This is particularly 
true in northern localities, where climate is 
severe and shipping operations must be car- 
ried out regardless of adverse weather. The 
cylindrical form of silo or bin is, and in fact 
has been for some time, the most suitable 
We find it in 
use for the bulk storage of practically every 
known kind of material which may be 
handled satisfactorily to and from such an 


type of enclosed storage. 


arrangement of bins or silos. In the crushed 
stone field it is used in diameters running 
to 35 or 40 ft. and heights to 50 or 60 ft. 
In other fields or industries, we have it in 
use in diameters as high as 50 ft. and heights 
exceeding 100 ft. 

“The heavy weight of the machines to- 
gether with the material, weighing nearly 
100 pounds per cu. ft. results in a rather 
severe condition of load on the foundation 
or soil. In a particular case we had a load 
of 6000 per sq. ft., which is certainly a 
limit, unless piling or some special form of 
reinforcement in the foundation is used. 
However, with the foundations on rock, this 
load, of course, can be increased a good 
deal. 

“In other fields of work where silos have 
been used, we find usually the bins so built 
as to be close together, that is with the 
walls tangent to one another. In our work, 
however, it works out to some advantage to 
separate the bins. In one particular case, we 
have bins of 36 ft. diameter placed at 50-ft. 
centers, as the space outside or between 
these bins is used to advantage for addi- 
tional storage if required. 

“We place a form of trapdoor in the bin 
wall at a height corresponding to the angle 
of repose of the material when the bin is 
full. Further addition of material to the 
bin results in its discharge to the outside. 
In this way we can get from 50 to 75% of 
the storage that is inclosed within the bins 
themselves, and it is a very cheap form of 
storage in case of emergency. 

“The cost of silos, or bins, works out 
from $6 to $8 per ton of storage. That is, 
the storage inclosed within the bin comes 
to that. If we include in our figures the 
storage available outside, or between, the 
bins this price is reduced to about $5.50 per 
ton. In other words, it is about the same 
cost per ton as open storage of the retaining 
wall type, previously described. I think with 
the two installations working out about the 
same unit cost there is little to be said as 
to which of the two types is to be preferred. 
Certainly all arguments are in favor of the 
silo. 

“In all of these descriptions you have prob- 
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ably noted the and material of the 


type 
construction to be substantial and perm- 
I think I can say that today the 
tendency is in this direction in the design 
of all parts of the crushing plant. The 
owners are looking for the most modern 


anent. 


and up-to-date machinery to produce their 
product at a minimum cost and they have 
sufficient regard for this equipment to house 
it properly. They are going to carry their 
operations over a long period of years and 
naturally are anxious to build their struc- 
tures of such a type that they will serve 
them satisfactorily over this period with 
a minimum outlay for repairs, maintenance 
or replacements.” 


Other Features on the Program 

There were a number of papers on the 
program to which we have made no refer- 
ence, not for lack of appreciation of them, 
but for want of space. These papers or 
talks included a general summary of the 
railway transportation situation by W. J. 
McGarry, manager of the car service divi- 


sion of the American Railway Association; 





E. G. Lewis, newly elected chairman 
of the manufacturers’ division 


a discussion of general business prospects, 
by George E. Mcllwain, which he diag- 
nosed as favorable, at least for the next six 
months ; an interesting description of a visit 
to British cousins in the quarry business, il- 
lustrated by moving pictures, by W. E. 
Farrell, president of the Easton Car and 
Construction Co., Easton, Penn.; moving 
pictures of various operations; an interest- 
ing and inspiring address on “Humanity and 
the Machine” by Dr. Dexter S. Kimball, 
dean of engineering, Cornell University, 
Ithaca, N. Y.; an address by N. S. Greens- 
felder, editor of the Explosives Engineer on 
“The Value to the Crushed Stone Industry 
of the National Safety Competition”; on 
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The Foundation of a Major Injury; Super- 
visory Control of Accidents,” by H. W. 
Heinrich, assistant superintendent, engineer- 
ing and inspection division, Travelers Insur- 
ance Co., Hartford, Conn.; on “How to 
Prevent Accidents in Quarries,’ by Thomas 
J. Quigley, chief, mines and quarries sec- 
tion, Department of Labor and Industry, 
Harrisburg Penn.; the “United States Gyp- 
sum Co.’s Plan of Accident Prevention,” by 
E. R. Hill, manager, Ohio plant, U. S. Gyp- 
sum Co.; on “First Things First,” dealing 
with accident prevention, by F. F. McLaugh- 
lin, general superintendent, Rock-Cut Stone 
Co., Syracuse, N. Y. One whole session was 
devoted to a discussion of agricultural lime- 
stone, which will be reported in a later issue. 
Also, as one familiar with the association 
must realize, there were many interesting 
and instructive thoughts spoken at the 
various sessions by Otho M. Graves, pres- 
ident and presiding officer at the general 
sessions, by A. L. Worthen, chairman of 
the session for operating men; by Russell 
Rarey, chairman of the session on high- 
ways and sales; and by L. R. Cartwright, 


chairman of the 


session on accident pre- 


vention. 


Banquet and Entertainment 


The annual banquet was marked by one 
event not on the preliminary program—the 
presentation of a magnificant watch and 
chain on behalf of the association to the 
retiring president, Otho M. Graves, who so 
faithfully and efficently served the organ- 
ization for four successive terms. Col. O. P. 
Chamberlain, of Chicago, made the presen- 
tation. Incidentally, Mr. Graves was pre- 
sented a beautiful silver service by the New 
York State Crushed Stone Association on 
the same evening. The other features of the 
banquet program, over which John W. Stull 
presided as toastmaster, included talks by 
Dr. Edward James Cattell, Philadelphia, 
Penn., “Senator” Edward Ford, New York 
City; J. J. Sullivan, judge of the court of 
appeal, Cleveland, Ohio, and N. S. Greens- 
felder, who presented the National Crushed 
Stone Association safety trophy, donated by 
the Explosives Engineer (Hercules Powder 
Co.), to the General Crushed Stone Co. in 
recognition of the record made by its White 
Haven, Penn. plant. 


New Officers of the Manufacturers’ 
Division 

At a meeting of the manufacturers’ divi- 
sion of the association on January 24, the 
following officers and directors were elected : 
E. G. Lewis, chairman, Bucyrus-Erie Co., 
New York City; J. R. Boyd, secretary, 
Merchandise Bldg., 14th and S. Sts., N. W., 
Washington, D. C.; vice-chairman: A. E. 
Reed, the W. S. Tyler Co., Cleveland, Ohio; 
H. T. Gracely, Marion Steam Shovel Co., 
Marion, Ohio; B. G. Shotton, Hendrick 
Manufacturing Co., Pittsburgh, Penn.; 
L. W. Shugg, General Electric Co., Schenec- 
tady, N. Y.; M. S. Lambert, Robins Con- 

















veying Belt Co., Chicago, III. 

Representing the manufacturers division 
on the board of directors of the National 
Crushed Stone Association: E. G. Lewis, 
3ucyrus-Erie Co., New York City; C. B. 
Andrews, Taylor-Wharton Iron & Steel Co., 
High Bridge, N. J.; H. M. Davison, the 
Harnischfeger Sales Corp., New York City. 

Board of Directors—In addition to the 
chairman and vice-chairman and those repre- 
senting the manufacturers’ division on the 
board of directors of the National Associa- 
tion, the following were elected as directors 
of the manufacturers’ division: L. Beebe, 
Troco Lubricating Co., Philadelphia, Pa.; 
Gordon Buchanan, C. G. Buchanan Co., 
New York City; M. B. Garber, Thew Shovel 
Co., Lorain, Ohio; N. S Greensfelder, Her- 
cules Powder Co., Wilmington, Del.; R. 
Grubb, Canadian Explosive Co., Ltd., Mon- 
treal, Canada; John M. Johnson, Allis- 
Chalmers Manufacturing Co., Milwaukee, 
Wis.; Thomas MacLachlan, Vulcan Iron 
Works, New York City; W. F. Nothacker, 
Sanderson-Cyclone Drill Co., New York 
City; S. R. Russell, E. I. du Pont de 
Nemours and Co., Wilmington, Del.; H. C. 
Ryder, the Hayward Co., New York City ; 
Ralph C. Sullivan, Rock Propucts, Chi- 
cago, Ill.; J. M. Thistlewaite, Nordberg 
Manufacturing Co., Milwaukee, Wis. 


Registration 


ACTIVE MEMBERS 
Acme Limestone Co.—A. M. McThenia, Alderson, 
WV 


« Va. 

Albany Crushed Stone Corp.—E. D. Hendricks, 
John A. Murphy, ya i ae 2 

Allen Quarries Co.—C. J. Kline, Allentown, Penn. 

American Limestone Co.—C. H. Gaut, Mascot, 
Tenn.; R. P. Immel, Knoxville, Tenn. 

Badger Crushed Granite Co.—Ray D. Flynn, John 
Lawrie, Chicago, IIl. 

Beachville White Lime Co., Ltd.—C. 
Beachville, be Canada. 

Beam, C. C.—C. c Beam, P. F. Beam, Melvin, 
Ohio. 

Bethlehem Mines Corp.—M. L. Jacobs, Bethlehem, 
Penn. 

Boscobel Granite  _eca Inc.—W. T. Moulton, 
Jr., Richmond, 

Bound Brook ‘Conshen Stone Co.—William H. 
Haelig, Charles V. Higgins, Bound Brook, N. J. 

Boxley and Co., W. W.—A. W. 
noke, Va. 

Brownell Improvement Co.—A. H. Bannister, J. L. 
Fay, C. M. Herriman, William E. Hewitt, Chi- 
cago, Ill. 

Buffalo Crushed Stone Co.—Thomas L. Cave, A. J. 
anes Arthur S. Savage, James Savage, Buf- 
alo, N. 

Callanan Road Improvement Co.—B. R. Babcock, 
Keith M. Callanan, South Bethlehem, N. 

a Edwin Battin, J. R. Callanan, pe 





E. Downing, 


Lumdsen, Roa- 


Campbell Sons Co., Harry T.—Bruce S. Campbell, 
Harry G. Campbell, Towson, Md. 

Canada Crushed Stone Corp., Ltd.—C. M. Doo- 
little, W. Hartley Lindsay, D. R. Watson, 
Hamilton, Ont. 

Carbon Limestone Co.—-F. O. Earnshaw, P. E. 
a Joseph H. Jackson, Youngstown, Ohio; 

Jones, Struthers, Ohio; U. F. Masson, 
Hiitleyitte Penn. 

Casper Stolle Quarry and Contracting Co.—F. W. 
Stolle, St. Louis, Mo.; J. E. Weber, East St. 
Louis, Ill. 

Cedar Bluff Quarry—J. C. Sparks, Princeton, Ky. 

Cerulean Stone Co., Inc.—A. M. Andrew, Ceru- 
lean, Ky. 

City Motor Trucking Co.—Porter K. Yett, Port- 
land, Ore. 

Columbia Quarry Co.—P. G. Forman, Valmeyer, 
Ill.; C. E. Glassen, C. E. Klaus, Columbia, III. ; 
E. J. Krause, Horace C. Krause, St. Louis, Mo. 

Commonwealth . Quarry Co.—David McMechan, 
Summit, N. J. 

Connecticut Quarries Co., Inc.—R. D. Brewer, 
Plainville, Conn.; John De Sandre, Frederick H. 
Edwards, E. W. Hutterman, New Haven, Conn. ; 
Frank B. Kimball, Wallingford, Conn.; Frank J 
Looby, Elwood T. Nettleton, New Haven, 
Conn.; William F. Quinn, Rocky Hill, Conn.; 


Robert S. Rose, A. L. Worthen, New Haven, 
Conn. 


Rock Products 


Consolidated Stone and Sand Co.—George J. Fred- 
ericks, Montclair Heights, N. J. 


Consumers Material Corp.—William 2 Za By 
Peairs, J. F. Rhodes, Kansas City, Mo. 

Cushing Stone Co., Inc. — C. Cushing, J. E. 
Cushing, Schenectady, N. 


Dolese and Shepard Co. bet O. P. Chamberlain, 
Bert S. Keller, Chicago, Ill. 

Dolomite Products Co., Inc.—Harvey N. Clark, 
John H. Odenbach, Rochester, N. Y. 

Dubuque Stone Products Co.—Herbert E. Manahl, 
Paul M. Nauman, Dubuque, Iowa. 

Dyer Quarry Co., John T.—G. Arters, H. H. 
Eschelman, Birdsboro, Penn.; W. C. Frye, Mil- 
waukee, Wis.; F. T. Gucker, Norristown, Penn.; 
Lewis Holstein, William <A. Kelly, William 
Mohr, Morris Murray, Nick Phillips, W. B. 
Pritchett, Henry A. Rowan, 3rd, Harry Schwartz, 
Birdsboro, Penn.; E. G. Souders, Norristown, 

enn 

Elmhurst-Chicago Stone Co.—N. M. Bales, G. F. 
acs Charles G. Schreiber, Elmhurst, 


— Limestone Co.—N. E. Kelb, Indianapolis, 

nd. 

France Quarries Co.—W. A. Stelzer, Urbana, Ohio. 

France Stone Co.—C. G. Adams, Bloomville, Ohio ; 
H. E. Bair, W. D. Bolin, A. E. Crumm, To- 
ledo, Ohio; H. H. David, Mansfield, Ohio; 
Herbert F. Kriege, Toledo, Ohio; Lee S. Mohr, 
Belleview, Ohio; W. H. Pennell, Leo Poorman, 
Henry W. Schaub, H. M. Sharp, M. R. Ward, 
Toledo, Ohio; F. E. Weaver, Greencastle, Ind. ; 
D. W. Yambert, Toledo, Ohio. 

Franklin Limestone Co.—H. E. Rodes, A. B. 
Rodes, Frank Rodes, Nashville, Tenn. 

General Crushed — Co.—Charles Beacham, 
Philadelphia, Penn. ; M. Croll, Phelps, N. Y.; 
C. E. Dotter, oot Barden Penn.; Ernest Fay- 
lor, West Chester, Penn. ; Guy W. Faylor, Port 
Deposit, Md.; P. H. Jacoby, White Haven, 
Penn.; Otho M. Graves, Frank S. Jones, Easton, 
Penn.; M. V. McKeon, Winchester, Mass.; 
C.. Bi. eet Wilkes-Barre, Penn.; Grover J. 
Murphy, Little Falls, N. Y.; B. P. Rex, John 
Rice, John Rice, Jr., Easton, Penn.; Albert L. 
Salisbury, Phelps, N. Y.; George E. Schaefer, 
es Na was A Ra Scott, Le Roy, N. Y.; 
Be. Yotter, Easton, Penn. 

Sins Stone Products Corp.—F. T. Bibb, Clar- 
a, L. Buchholtz, A. B. Caldwell, Batavia, 


N 

Graham Bros., Inc.—Paul C. Graham, Hubert F. 
Murphy, Long Beach, Calif. 

Great Notch Corp.—D. C. Britt, Newark, N. 

— ee Co.—D. W. Saffel, Morgantown, 
F. Va. 

Grove City Limestone Co.—R. H. Albright, Grove 
City, Penn.; H. F. Filer, Hiam, Penn. 

Hagersville Contracting Co.—G. R. Gilbertson, 
Hagersville, Ont., Canada. 

Hartford Sand and Stone Co.—J. H. Cooke, C. H. 
Latham, Hartford, Conn. 

Holston Quarry Co. of South Carolina—Ed Reyn- 
olds, Roy Reynolds, Liberty, S. C. 

Illinois Electric Limestone Co.—Fred C. Murphy, 
St. Louis, Mo. 

Interstate og Stone Co.- 
Springfield, N. J. 

Kelley Island Lime and Transport Co.—J. E. Brun- 
ner, Genoa, Ohio; A. B. Mack, Cleveland, Ohio. 

Kernan Crushed Stone Co., M. p rene C. Conk- 
lin, M. L. Kernan, South Orange, N. 

Lake Erie Limestone Co.—William M. ‘Andrews, 
W. W. Duff, H. W. Heedy, Youngstown, Ohio. 

ee Trap Rock Co.—J. W. Ireland, Lambert- 
ville, IN. 

& M. Stone Co. a McGrew, Utica, N.Y. 
pe and Son, Inc., John S.—A. S. Lane, Ralph 
Robinson, Meriden, Conn. 

Lehigh Stone Co.—C. A. Sanborn, “wm a th Til. 

LeRoy Lime and Crushed Stone Co.—J. L. Heim- 
lich, W. R. Heimlich, P. M. Howe, LeRoy, N.Y. 

Liberty I ime and Stone Co.—John W. Stull, 
Rocky F. ‘nt, Va. 

Linwood © nent Co.—John F. Schroeder, Daven- 
port, Iowa 

Lynn Sand .‘d Stone Co.—Theodore C. Cooke, 
W. D. Man. ester, Swampscott, Mass. 

Marble Cliff Q. ‘rries Co.—Eugene W. Davis, Co- 
lumbus, Ohio James H. Jones, Athens, Ohio; 
W. Keever, Columbus, Ohio; W. H. Mar- 
graf, Youngstown, Ohio; Ralph Morden, Russell 
Rarey, Ralph Weber, Columbus, Ohio. 

Massachusetts Broken Stone Co.—H. O. Robinson, 
ee Mass.; A. J. Wellington, Stony Brook, 
Mass. 

Mid-West Crushed Stone Co.—L. R. Cartwright, 
Indianapolis, Ind.; Archie Dunkin, Ridgeville, 
Ind.; D. S. Pickett, Spencer, Ind.; E. B. Tay- 
lor. Greencastle, Ind. 

Morris County Crushed Stone Co.—Frederick N. 
Taff, Millington, N. J. 

National Crushed Stone Association—J. R. Boyd, 
* T. Goldbeck, Joseph E. Gray, Washington, 
». ©. 

National Lime and Stone Co.—C. G. Knoblauch, 
Allen Patterson, F. R. Patterson, R. G. Spencer, 
Findlay, Ohio. 

New Braunfels Limestone Co.—Max A. Altgeld, 
New Braunfels, Tex. 

New Castle Lime and Stone Co.—Ellwood Gil- 
bert, New Castle, Penn. 

New Haven Trap Rock Co.—Albert D. Blakeslee, 
William E. Hilliard, Alexander McKernan, Clar- 
ence A. Munson, New Haven, Conn.; Edward T. 
Perry, Providence, R. I. 


M. M. Bamberger, 
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New York Trap Rock Corp.—E. Lee Heidenreich, 
it oe i N. Y.; Thomas J. Kelleher, Ver- 
plauck, N. Y.; L. F. Miller, Haverstraw, N. Y.; 
Charles L. Petzel, Newburgh, N. Y.; Greer 
Tomlins, Haverstraw, N. 

North Jersey Quarry Co.—F. W. Schmidt, J. H. 
Schmidt, W. Wortman, Morristown, N. J. 
Ohio Marble Co. —Harry H. Brandon, Piqua, Ohio. 
Old Colony Crushed Stone Co.—E. R. Atwood, 

Quincy, Ill. 

Orange Quarry Co.—John J. Crawley, L. W. Kirk- 
patrick, S. L. Kirkpatrick, West Orange, N. J. 
Peerless Quarries, Inc.—Earl Elmer, Latham B. 

Gray, Utica, N. Y. 

Pennsylvania Limestone and Cement Co.—John A. 
Hipple, Lancaster, Penn. 

Reienhold and Co., Inc.—P. B. Reinhold, Pitts- 
burgh, Penn. 

Rock-Cut Stone Co.—D. C. y are F. F. Me- 
Laughlin, Syracuse, N. Y.; A Seitz, W. L. 
Sporborg, Syracuse, N. Y.; F. G Owens, Au- 
burn, N. Y. 

St. Louis Quarrymen’s Association—E. J. Mc- 
Mahon, St. Louis, Mo. 

Southern Crushed — and Granite Co.—W. B. 
Jamison, Trenton, S. 

Southwest Stone Co. Ww. F. Wise, Dallas, Tex. 

Spreckels Commercial Co.—J. E. Stanley, San 
Diego, Calif. : 

Tarbox-McCall Stone Co.—J. A. McCail, Findlay, 
Ohio. 

Templeton Limestone Co.—W. S. Snyder, Temple- 
ton, Penn. 

Wagner Quarries Co.—R. L. Callaghan, Cleveland, 
Ohio. 

Weston and Brooker Co.—A. K. Rucker, W. S. 
Weston, Columbia, S. C. 

West Roxbury Trap Rock Co.—Frank J. Lang, 
Boston, Mass.; Bernard McKinney, West Rox- 
bury, Mass. 

Whiterock Quarries Co.—A. Fauble, Ray C. Noll, 

F. Reynolds, Bellefonte, Penn. 

Wickwire Spencer Steel Co., Inc.—W. E. Feote, 
Gasport, 

Wisconsin Granite Co. —John T. Curry, Chicago, 
Ill.; W. H. Gall, Jr., Ableman, Wis.; J. 
Gallagher, Sioux Falls, S. Bs 3. A, McGuire, 
Chic aKo, Ill.; John C. Monaghan, Alexandria 
Bay, N. Y.; Walter S. Primley, Chicago, a 

Wood County’ Stone and Construction Co.—W. W. 
Browning, Bowling Green, Ohio. 





SOME OF THE GUESTS 


American Crushed Rock Co.—G. M. Carley, George 
Chyba, R. P. Thomas, R. N. Van Winkle, Dela- 
ware, Ohio. 

American Road Builders Association—Charles M. 
Upham, Washington, D. C 


Anderson, W. Wayne, Medina, Ohio. 


East St. Louis Stone Co.—Morris E. McLean, 
Ralph E. McLean, East St. Louis, III. 

Farnham, A. N.—M. A. Farnham, New Haven, 
Conn. 

ag John L., Batavia, N. Y. 

Fry, R. W., Lima, Ohio. ; 

tian Quarry Co., Ltd.—L. Bernardin, H. 
Bruner, Montreal, Que., Canada. , 

National Agstone Association—J. C. King, Youngs- 
town, Ohio. 

National Slag Association—H. J. Love, Cleveland, 
Ohio. 

Ohio Crushed bm Association—Claude L. Clark, 
William B. Guitteau, Columbus, Ohio. 

— Brothers James F. Powers, Brockton, 

Ripton Crushed Stone Corp.—David T. Ripton, 
a pat H. Ripton, Henry P. Utz, Rochester, 

¥. 


nies Construction Co.—D. H. Norman, H. T. 
Routly, Toronto, Ont., Canada. 

Schedel, Joseph, consulting engineer, Chicago, IIl. 

Sunbeam Quarries Co.—T. J. Beam, Clermont, Ky. 

United States Gypsum Co.—Edgar R. Hill, Gyp- 
sum, Ohio. 

Villeray Quarry Co., Ltd.—J. Avila Hetu, Mont- 
real, Que., Canada. 

York Valley Lime and Stone Co.—F. W. Cramer, 
York, Penn. 


Machinery and Equipment Exhibit at 
the Convention 


Allis-Chalmers Manufacturing ‘Co., Milwaukee, 
Wis.—Exhibited a working model of gyratory 
crusher driven by roller-bearing motor through 
a Tex-rope drive. Also photograph panels show- 
ing their complete line of crushing and screening 
plant equipment. Represented by I. K. Cox, 
A. Goldberg, J. M. Johnson, W. S. Keine, W. 
Mengel, G. W. Shores and A. H. Wyman. 


American Manganese Steel Co., Chicago Heights, 
Ill.—Exhibited its manganese pan-conveyor, dip- 
per teeth, chain, sheaver and a line of manganese 
steel castings. Represented by B. F. Clark, J. 
O. F. Clark, W. S. Mullally, A. R. Sittig and 
and C. E. Wallander. 

American Tar Products Co., Pittsburgh, Penn. 
—Displayed a sample box of its product ‘Tar- 
mac’”’, a limestone coldmix, also literature. Rep- 
resented by B. J. Bell and C. L. Bower. 

Armstrong Manufacturing Co., Waterloo, Iowa 

-Exhibited a working model of electric well- 
drilling machine, also a working model of drill 
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bit sharpening machine. Represented by W. 5S. 
Foster, H. C. Neely and F. J. Schermer. 

Atlas Powder Co., Wilmington, Del.—This com- 
pany was represented by P. T. Evans, A. D. 
Hammond, W. Lackie and J. M. MacDowell. 

Earle C. Bacon, Inc., New York, N. Y.—Ex- 
hibited a model of a 20 x 10-in. Farrel-Bacon 
jaw crusher; also photographs of 60 x 42-in., 
36 x 15-in., 42 x 36-in. and 48 x 12-in. crushers. 
An interesting booklet on the history of these 
crushers was distributed. Represented by W. H. 
Milroy, W. V. Pietsch and W. R. Young. 

Blaw-Knox Co., Pittsburgh, Penn.—-Displayed a 
cutaway ball-bearing sheave used on clamshell 
bucket; also photographs of steel bins, ready- 
mix concrete plants and steel turntables. Rep- 
resented by A. C. Feathersotonehaugh and E. L. 
Harrington. 

Bucyrus-Erie Co., South Milwaukee, Wis.—Dis- 
played a working model of the 120-B electric 
shovel operated with standard controls. Also 
catalogs and literature of complete line of shov- 
els, cranes and draglines. Represented by P. H. 
Birckhead, R. W. Connat, H. C. Helt, E. G. 
lewis, P. M. Richards, F. C. Ruhloff, M. J. 
Woodhull and F. O. Wyse. 

Burrell Engineering & Construction Co., Chicago, 
Iil_—This company was represented by G. 
Burrell Jr.. M. H. Baldwin and M. E. Crosby. 

Cement, Mill and Quarry, New York, N. Y.— 
Displayed copies of current issues of magazine. 
Represented by E. M. Buck and H. D. Hascall. 

Chicago Pneumatic Tool Co., New York, N. Y.— 
Exhibited C.-P. No. 8 light sinker drill, C.-P. 
No. 10 medium sinker drill and the C.-P. No. 6 
drill mounted on spring handles; also drill steel. 
Represented by J. I. Edwards and J. C. Fitz- 
patrick. 

Consolidated Products Co., Inc., New York, N. Y. 

-Displayed literature on stock of rebuilt equip- 
ment. Represented by W. T. Hand. 

Cross Engineering Co., Carbondale, Penn.—FEx- 
hibited samples of perforated metal and buckets. 
Represented by W. S. Nicol. 

Dorr Company, New York, N. Y¥.—Exhibited 
working models of Dorrco washer and the Dorr 
bowl classifier. Represented by W. B. Geary. 

E. I. du Pont de Nemours Co., Wilmington, 
Del.—-Displayed catalogs and literature on ex- 
plosives and explosive service. Represented by 
= H. Coale, W. O. Dunn, J. W. Koster, J. E. 
. Mac Blain, S. R. Russell, R. H. Summer and 
E. Wolf. 

Easton Car and Construction Co., Easton, Penn. 
—Exhibited models of Won-Way and Phoentx 
cars; also photographs and literature on their 
other types of cars and quarry bodies for m« tor 
trucks. Represented by W. E. Farrell, J. C. 
Farrell, G. D. Fraunfelder and A. Prausnitz. 

Fate-Root-Heath Co., Plymouth, Ohio—Displayed 
photograph panels showing quarry installations 
of Plymouth locomotives; also photographs of 
Deisel locomotives. Represented by FE. 
Heath and J. L. Smith. 

General Electric Co., Schenectady, N. Y.—A very 
interesting exhibit of some of the equipment 
developed in its research laboratories among 
which was a Telsa coil-thyraton with carbon pile 
control and an electric tube controlling electrical 
energy. Also displayed photographs of G.-E. 
electrical equipment in the crushed-stone indus- 
try. Represented by W. E. Gluesing, J. J. 
Heuther, L. Higgins, L. W. Shugg and FE. B. 
Smith. 

Good Roads Machinery Co., Kennett Square, 
Penn.—-Exhibited a working model of its Cham- 
pion roller -bearing crusher made in 10 x 20-in, 
10 x 28Y%-in. and 10 x 40-in. sizes; also a 
model of Champion sand wash box and photo- 
graphs of crushed-stone plant equipment. Rep- 
resented by M. A. King and J. W. Kitts. 

Goroco Mechanical Spreader Co., Philadelphia, 
Penn.—Exhibited a model of mechanical spread- 
er for loose aggregate attached to a model truck; 
also moving pictures showing their spreader in 
actual operation. Represented by A. I. Dean, 
R. E. Eggleston and J. D. Prosser. 

Gruendler Patent Crusher and Pulverizer Co., St. 
Louis, Mo.—Displayed photographs of crusher, 
screens and other quarry equipment; also a full 
size grate bar for its 52-in. hammer-mill and 
patented 2-piece hammer. Represented by W. 
P. Gruendler and R. Rothas. 

Harnischfeger Sales Corp., Milwaukee, Wis.— 
Displayed a model of its No. 600 P.&H. shovel; 
also photographs of its line of ‘excavating equip- 

ment including a No. 900 P.&H. 3%4-yd. Diesel 
excavators. Represented by D. J. Calder, nm 
Davison and N. P. Farrar. 

Hayward Co., New York, N. Y.—Displayed mod- 
els of clamshell, dragline and orangepeel buck- 
ets; also literature and catalog. Represented by 
H. C. Ryder and C. C. Sargent. 

Hendrick Manufacturing Co., Carbondale, Penn.— 
Exhibited double corrugated square mesh per- 
forated plate for vibrating screens, also flat 
plates and grating; also displayed the new 
Weston testing screen for testing samples of 
stone or gravel down to %-in. Represented by 
D. W. Blackburn, B. G. Dawn and B. GC. 
Shotton, 

Hercules Powder Co., Wilmington, Del.—Dis- 





Rock Products 


played a panel board of dynamite and blasting 
accessories also distributed booklets on quarry 
blasting; motion pictures of quarry blasts were 
also shown. Represented by W. J. Austin, J. 
Barab, W. F. Gainty, N. S. Greensfelder, Mr. 
Heking, L. Keane, W. B. Lyons, N. D. Rand 
and W. D. Truck. 

Ingersoll-Rand Co., New York, N. Y.— Exhibited 
its No. 4 drill-steel sharpener, No. 6F furnace, 
burning oil or gas, also CC-45 pile driver, CC45 
paving breaker, CA35 paving breaker, DCR-23 
jackhammer, X-59 jackhammer, S49 jackham- 
mer. R-12 jackhammer, BCR-430 jackhammer, 
BBR-13 jackhammer, R-39 jackhammer, BAR- 
33 jackhammer; also drill steel and_ catalogs. 
Represented by W. B. Broan, A. H. Hruby 
and J. M. Wells. ; 

Kensington Steel Co., Chicago, Ill.—FExhibited 
“Oro” manganese-steel castings of sprockets 
with renewable teeth, buckets, drag chain 
dipper teeth, crawler parts and other manganese- 
steel castings. Represented by E. C. Bauer 
and W. S. McKee 

Keystone Lubricating Co., Philadelphia, Penn.— 
Displayed a line of grease cups including the 
following: gravity feed, organ type A_ spring 
automatic, organ centrifugal feed loose pulley 
and Norman press steel compression cups; also 
samples of grease and the Keystone Manifold 
Safety Lubricating System. 

Koppel Industrial Car and Equipment Co., Kop- 
pel, Penn.—Displayed panels of photogr raphs 
showing quarry cars and _ track equipment. 
Represented by C. Abeles, F. D. Campbell, S. 
M. Pare and H. W. Redman. 

Link-Belt Co., Chicago, Ill.—Exhibited T-5 her- 
ringbone speed reducer, No. 1 car spotter and 
a model of vibrating screen. Also their 30- 
and 60-in. idlers, a section of its aluminum idler 
and photograph of K-55 2-yd. shovel. Repre- 
sented by C. S. Huntington, W. W. McKee, 
J. J. Richards and A. K. Schifflin. 

Loomis Machine Co., Tiffin, Ohio—Displayed a 
cut out model of their No. 44 G. T. “Clipper” 
traction type blast-hole drill; also photographs 
and catalogs of its entire line. Represented bv 
C. C. Hale, J. Reynard, C. A. Riggs and C. W 
Ringo. 

Manganese Steel Forge Co., Philadelphia, Penn.— 
Exhibited all sizes of ‘‘Rol-man’’ double-lock- 
mesh, woven manganese steel screens; also sam- 
ples of a fine mesh ‘Rol-man’’ double crimpled 
screen with small diameter wire. Represented 
by L. W. Jones and W. H. Potter. 

Marion Steam Shovel Co., Marion, Ohio—In_ ad- 
dition to displaying photographs of Marion shov- 
els in quarries and a blue print of its 5-yd. 
quarry shovel type 6200 this company conducted 
a “Wearability” guessing contest. The number 
of grains removed by the grinding test from 
soft steel and manganese steel were given and 
producers were invited to guess the number of 
grains removed from “Kinerium’’. The correct 
answer was 0.75 grains. In keeping with the 
name of this contest wearing apparel was given 
for prizes. The winners were J. W. Ireland, 
Lambertville Trap Rock, 1st prize; C. A. Mun- 
son, New Haven Trap Rock Co., 2nd _ prize; 
| oo py Sok Albany Crushed Stone Corp., 
3rd prize; Geo. J. Fredricks, Consolidated Stone 
and Sand Co., and C. L. Clarke, Ohio Crushed 
Stone Association, tied for 4th prize; A. G. 
Seitz, Rock-Cut Stone Co., 5th prize; Wm. 
Mohr, John T. Dyer Quarry Co., 6th prize; and 
Harold Shelatree, Union Limestone Co., 7th 
prize. The Marion company was represented by 
H. T. Gracely, C. H. Gibbons, F. Jennings, 
C. E. Silva, W. Westland, H. L. Cox, F. Artz, 
D. L. Cheney, L. E. Foster, T. F. Henson and 
C. M. Houser. 

National Malleable and _ Steel Castings Co., 
Cleveland, Ohio—Exhibited samples of ‘‘Naco”’ 
cast-steel shovel and dragline chain; also car 
wheels; literature and catalogs were displayed. 
Represented by T. H. Doyle, L. L. McKee and 
R. R. Root. 

National Crushed Stone Association, Washington, 
D. C.—Displayed illuminated photographic panels 
showing views of the research laboratory of the 
association, also various uses of crushed stone in 
road construction work and for use as railroad 
ballast. Pee by J. R. Boyd, A. T. Gold- 
beck and J. E. Gray. 

National Safety Council, Chicago, Ill._—Exhibited 
panels and pamphlets showing the work they are 
doing . promote safety in industry. Represented 
by P. Bushnell. 

Niagara Concrete Mixer Co., Buffalo, N. Y.—Ex- 
hibited the “Niagara” roller-bearing vibrating 
screens with the new combination screen panels. 
The screens displayed were a No. 4 three-deck, 
No. 4 two-deck and No. 2% two-deck. Repre- 
sented by S. C. Hodge, A. E. Owen and W. E. 
Wettlaufer. 

Nordberg Mfg. Co., Milwaukee, Wis.—Displayed 
photographs and drawings to show the working 
principle and design of the Symons disc and cone 
crusher. Represented by L. D. Hudson, D. Kay 
and J. M. Thistlewaite. 

Osgood Co., Marion, Ohio—Showed photographs 
of shovels in use for quarry and excavating work. 
Represented by E. C. Smith and R. G. Thibaut. 

Paperboard Industries Association, Chicago, Ill.— 
Displayed paperboard boxes for dynamite, also 
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showed moving pictures of strength tests made 
of paperboard boxes packed with dynamite. Rep- 
resented by H Gwathmey. 

Pit and Quarry, Chicago—Display ed copies of cur- 
rent issues of their publication. Represented by 
W. A. Buschman, J. O. Durkee and J. Lampe. 

Pittsburgh Coal Washer Co., Ambridge, Penn.— 
Exhibited two sizes of its line of vibrating 
screens; a single deck-single unit 3 ft. by 5 ft. 
6 in., and a double tandem, 4x10-ft., screen, both 
screens helee equipped with ball ‘bearings and 
high pressure lubricating fittings. Represented by 
E. R. Bollinger, R. Bollinger and C. R. 
Galloway. 

Productive Equipment Co., Chicago, Ill.—Displayed 
a working model of their No. 12 double- deck, 
ballbearing equipped, vibrating ‘‘Jigger’’ screen; 
also catalogs on entire line of screens. Repre- 
sented by D. M. Ensminger and J. L. Westen- 
haver. 

Robins Conveying Belt Co., New York, N. Y.— 
A double-deck 42x72-in. ‘‘Gyrex’”’ screen was the 
center of interest in this company’s exhibit; 
displayed also live-roll grizzly; cushioned idlers 
and roller-bearing idlers. Represented by R. H. 
Dana, M. S. Lambert and W. Robins. 

Rock Products, Chicago, Ill.—Displayed the An- 
nual Review and Directory Number for 1928 also 
copies of current issues and reprints of an article 
on ‘‘Market Analysis and Budgeting Production 
and Sales.’’ Represented by W. B. Lenhart, 
v. Rockwood, Ralph C. Sullivan and W. A. 
Wilson. 

Sanderson-Cyclone Drill Co., Orrville, Ohio.--Ex- 
hibited a working model of its standard electric 
blast hole drill. Represented by C. Merwin, 
W. F. Nothacker, J. Rose, and R. R. Sanderson. 

Sauerman Bros., Inc., Chicago, Ill—Showed a 
working model of a plant for loading, storing 
and reclaiming crushed stone using a “Crescent” 
power drag scraper; also motion pictures of 
equipment in use on self-unloading boats. Repre- 
sented by R. H. Baughman, A. Sauerman 
and J. N. Schufreider. 

Simplicity Engineering Co., Durand, Mich.—Ex- 
hibited their double-deck 3x6-ft. ball-bearing, vi- 
brating screen equipped with high-pressure lubri- 
cating fittings. Represented by F. D. Barber, 
G. W. Behnke, G. H. Cooper, R. C. Dunekel 
and J. B. Gowr. 

Stearns Conveyor Co., Cleveland, Ohio—Displayed 
a line of various sizes of ‘‘Rex-Stearns” chilled- 
face, cast-iron idlers equipped with anti-friction 
ne and pressure lubrication. Represented 
by L. B. McKnight. 

Stephens-Adamson Manufacturing Co., Aurora, IIl. 
—Exhibited its No. 455 carrier, ‘‘Simplex” car- 
rier, live-roll grizzly, “Moore” Lingate, box-car 
loader and “J. F. ” variable speed transmis- 
sion equipment; also catalogs and _ literature. 
Represented by C. H. Adamson, L. V. Linquist, 
E. J. Patton and T. A. Ruddy. 

Thew Shovel Co., Lorain, Ohio—Displayed photo- 
graphs of its line of shovels, cranes, draglines and 
back diggers operating on quarry and excavating 
work. Represented by M. B. Garber, A. F. 
Kuehne and R. W. Smith. 

— Wharton Iron and Steel Co., High Bridge, 

J.—Exhibited “Tisco” Manganese steel chain, 
pci, dipper teeth and its new ‘“Tisco Ti- 
mang’’ wire for woven ee screens. Represented 
by C. B. Andrews, L. E. MacFadyen, R. Moore 
and J. R. Smith. 

Traylor Engineering and Manufacturing Co., Allen- 
town, Penn.—Displayed catalogs and literature 
covering their line of crushing and screening 
plant equipment. Represented by F. E. Benner, 
D. A. Cheyette and Ben. Haislip. 

Troco Lubricating Co., Philadelphia, Penn.—Dis- 
played samples of “‘Troco’”’ crusher grease: also 
literature on stone crusher lubricants. Repre- 
sented by L. Beebe. 

The W. S. Tyler Co., Cleveland, Ohio—Exhibited 
its Type 60 Hum- -mer electric vibrating screen, 
also samples of wire cloth and testing screens. 
A panel of installation photographs and _ letters 
made up an exhibit entitled ‘Screening for 
Profit.” Represented by H. P. DeHart. G. 
Ellen. W. W. King, W. J. Piggott, A. E. Reed 
and D. V. Vigneron. 

U. S. Bureau of Mines, Washington, D. C.—An 
interesting display of charts and graphs showing 
the production of crushed stone in this country 
for the past 20 years. These production figures 
were aes broken down into production by states. 
Charts and graphs were shown to illustrate the 
economical and statistical work being done by 
the Bureau of Mines in the crushed stone in- 
dustry and in the use of explosives. Represented 
by A. A. Munsch and J. R. Thoenen. 

U. S. Bureau of Public Roads, Washington, D. C. 
—Panels and charts on the proper and economical 
control of voids in aggregates made up_ this 
exhibit. 

Union Explosives Corp., Clarksburg, W. Va.— 
Displayed dynamite and blasting supplies also 
Cordeau-Bickford detonating fuse. Represented 
by H. H. Conley. A. H. Edgerton, L. D. 
Nichols and P. E. Reutter. 

Vulcan Iron Works, Wilkes-Barre, Penn. —Dis- 
played photographs and literature covering their 
line of quarry steam and gas locomotives. Repre- 
sented by T. MacLachlan. 

Williams Patent Crusher and Pulverizer Co., St. 
Louis, Mo.—Exhibited a working model of a 
“Non-Clog” crusher and feeder for crushing 
muddy rock without choking. Also catalogs and 
literature. Represented by R. F. Schneider. 
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Car Loadings of Sand and 
Stone and 
Limestone Flux 
© following are the weekly car load- 
ings of sand and gravel, crushed stone 
and limestone railroad districts) 
as reported by the Car Service Division, 


roo 


Central Western 


COT en win 
THE 


163,389 150,964 


Central Western 


Limestone flux 


Sand, stone, gravel..2,741,522 2,667,160 
COMPARATIVE T 


Limestone flux 
Sand, stone, pone. 


Proposed hae: in Rates 
following are the latest proposed 

changes in freight rates up to the week 
beginning January 26: 


SOUTHERN FREIGHT ASSOCIATION 
Cc ET 


nations in southeastern < Mississippi Valley ter- 

ritories as neues in L. R. 

; In as of pas Pt phon at 

it is proposed to establish — on 

_ Kround, powdered or pulverized, 
to points named above, 

rates as currently applicable from Dol. 





Ground limestone, agricultural pur- 


poses, between points on the L. & N. 
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Alabama. 
limestone, 


state of 
rates on 


It is proposed to provide for 
ground, for agricultural pur- 
poses, in open top cars (See Note 3). Note— 
Shipper must execute a certificate indicating that 
the ground limestone is to be used for agricultural 
purposes between points on the L. & N. R. R. in 


the state of Alabama (intrastate only), the same 
as apply on crushed stone. 
43740. Application of rates on sand, carloads, 


from A. B. & C. R. R. stations to Atlanta, Ga. 
It is proposed to amend Note 17 of Agent Glenn’s 
Georgia Local and Joint Mileage Tariff 33, as pub- 
lished in Supplement 16, by providing that the 
combined transportation and switching charges on 
shipments delivered on connecting lines shall not 
be less than the transportation charges on similar 
shipments delivered on A. B. & C. R. R. tracks. 


SOUTHWESTERN FREIGHT BUREAU 
DOCKET 


16615. Agricultural limestone, 
Mo., to points in Oklahoma. 
120¢ per ton of 2000 Ib. 
points in Oklahoma. 


from Carthage, 
To establish rate of 
from Carthage, Mo., to 
To establish rate of 120c per 


ton of 2000 Ib. on agricultural eee carloads, 
minimum weight 40,000 Ib., from Carthage, Mo., 
to Blue Jacket and Welch, Okla. The proposed 


rate, it is stated, is based on rates in effect between 
points in Missouri west of Carthage, also between 
Kansas points and points in Oklahoma. 


WESTERN TRUNK LINE DOCKET 


207911. Stone, crushed or ground, carloads, min- 
imum weight 10% less than the marked capacity 
of car, except when loaded to full visible capacity, 
in which event actual weight will govern, from 
Montello and Berlin, Wis., to Chicago, Ill., when 
for deliveries on connecting lines, also points in 





Note 1—Minimum weight marked capac- 
ity of car. 

Note 2—Minimum weight 90% of marked 
capacity of car. 

Note 3—Minimum weight 90% of marked 
capacity of car, except that when car is 
loaded to visible capacity the actual weight 
will apply. 











Galligan’s 20-Series, 
Joliet, Gary, etc. 
to Chicago, IIl., 


Chicago district 
as such points as Aurora, 

From Montello, Wis., 
Chicago district on Galligan’ s 200, 
E. J. & E., I. H. B., named in Soo I. C. 
G. F. D. 243D. This includes Aurora, 


as per 
points in 


C. 6202, 
Joliet, etc. 


Present rate, 130c; proposed, 150c. 

From Berlin, Wis., to Chicago, III. Applies 
when for deliveries on connecting lines. Present, 
130c; preposed, 150c. 

From Berlin, Wis., to Chicago, Ill. When for 
points east of the Illinois-Indiana state line. Pres- 
ent rate, 110c; proposed, 115c. 

From Berlin, Wis., to Joliet, Ill. Present rate, 
160¢c; proposed, 150c. 


TRUNK LINE ASSOCIATION DOCKET 
20124. Crushed stone, (See 
from Stephens City, Va., to 
76c per net ton. Reason—Proposed rate is 


carloads 


comparable with rates on like commodities for like 
distances, services and conditions. 
20129. Sand, carloads (See Note 2), from 


South Vineland to Dorchester, N. J., 
Muskee Siding, N. J 
net ton. Reason—Proposed rates are 
rable with rates on like commodities 
points in the same general territory. 


20138. Molding sand, carloads (See Note 2), 
from Coxsackie, ecelkirk, Wemple and Glenmont, 
a Pe Jersey City, N. J. (Communipaw, Jersey 
Ave., Pacific Ave., Communipaw Ave. and West 
Side Ave.), Kearny, Brills and Newark, N. | 
14'4c per 100 lb. Reason—Proposed rates are com- 
parable with rates on like commodities from and 


to points in the same ge neral territory. 


20164. To establish rate of 
limestone, unburnt, ground or pulverized, carloads, 


minimum weight 50,000 Ib. (see Note A), from 
B. & ©. K. RK. shipping points indicated in Item 
3525 of Agent Curlett’s >, A239, as taking 
Origin Group A and situated in the Frederick- 


Martinsburg-Strasburg ee 


R. S. & G. and R. & M. branches of the B. 
& O. R. R. in that hy cea A-—Rate will also 
apply on ground marl, carloads, minimum weight 
50,000 Ib., from Alba- Marl Lime Co., Charleston, 
Cornwell Lime Marl Co.’s Siding, Natural Lime 


Marl Co.’s Siding, W. Va., and Winchester, Va. It 


as well 


also stations on 


Note 2), 
Strasburg Jct., Va., 
is fairly 


inclusive, and 
, to Longport, N. J., 93c per 
fairly compa- 
from and to 


22c per 100 Ib. on 


to+stations on the 
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is further proposed to publish rate of 13c per 100 
lb. on limestone, unburnt, ground or pulverized, car- 
loads, minimum weight 50,000 Ib. (subject to Note 
A as explained above) from the same shipping 
points (subject to Note = Item 3525), to points 
on the main line of the B. & O. R. R., Parkers- 
burg to Huntington, W. Va. both inclusive. Rea- 
son—The proposed rates are fairly comparable with 
the rates on like commodities from and to points in 
the same general territory. 


CENTRAL FREIGHT ASSOCIATION 
DOCKET 


20490. To establish on ground flint (See Note 
2), but not less than 72,000 Ib., from Cox, LIL. 
Rates in cents per net ton. 

To Pres. Prop. 
Peru, Ind. ...... PER neem nns 440 200 
Indianapolis, Ind. nn ae 200 
Evansville, Ind. ee < 130 
Terre Haute, Ind......... ; Sonne 150 
Vincennes, Ind. ncuteees OOO 130 
Anderson, Ind. : : Ls 200 
Marion, Ind. . 450 200 
Jonesboro, Ind. ae olteaae nal Sa 200 
Mt. Clemens, Mich..... : are 300 
Detroit, Mich. : .. 530 290 
Kalamazoo, Mich. . : . 500 290 

20504. To establish on sand and gravel, car- 
loads. In cents per net ton: 

From Attica, Ind., to Champaign, Ill. Present 


rate, 90; proposed, 80. 
From Lafayette, Ind., 
rate, 100; proposed, 90. 
From Attica, Ind., to Urbana, Ill. 
90; proposed, 80. 

From Lafayette, Ind., to 
rate, 100; proposed, 90. 

Route: Via Wabash and Illinois 

20525. To amend paragraph of item published 
on page 5 of C. F. A. T. B. Tariff 420-B, I. C. C 
1958, which publishes rates on sand and gravel 
between points in C. F. A. territory, to provide 
the following application: ‘‘Except as otherwise 
provided herein, rates named in tariff or as same 
may be amended, to Chicago, Ill, and points listed 
as C. C. C. & St. L. Ry. facilities in Tariff No. 
20-Q, 1. C. C. No. 98, issued by C. W. Galligan, 
agent, supplements thereto or reissues thereof, 
apply via the C. C. & St. L. Ry. as a deliver- 
ing line; also, in the absence of specific rates pub- 
lished in tariffs lawfully on file with the Interstate 
Commerce Commission, such rates will apply to 
points on the I. C. R. ’R. named below.” 

20533. To establish on fire stone, carloads, mini- 
mum weight 60,000 Ib. per car except when a car 
of less capacity is furnished, in which case marked 
capacity of the car will govern. Rule 25 of Official 


to Champaign, Ill. Present 
Present rate, 
Urbana, Ill. Present, 


Terminal R. R. 


Classification not to apply, from New Castle and 
Eastbrook, Penn. 

Base Point Prop. Pres 
Boston, Mass. 180 331 
Portland, Me. 480) 3314 
New York, N. Y. 140 31% 
Philadelphia, Penn. 400 294 
Baltimore, Md. 380 2814 
C umberland, Md. 330 2314 
Elkins, W. Va..... nin: 25 
Richmond, Va. 150 33% 
Norfolk, Va. : 450 33% 
Albany, N.Y. 420 30 
Utica, N. Y. ; 370 26 
Syracuse, N. Y. 330 2314 
Rochester, N. Y. 280 20 
Mt. Morris, Wes Minus 280 20 
Emporium, Penn. 280 20 
Rockland, Me. ; 510 3514 
Stanstead, Que. , 550 39 

Proposed rates are in cents per ton of 2000 Ib. 

20535. To establish on limestone, ground or pul- 


Piqua, 
170c per net ton. 


verized, carloads, minimum weight 40,000 Ib., 
O., to Delaware, O., rate of 
Present rate, 202c per net ton. 
20551. To establish on 
crushed stone screenings, carloads, Kokomo, Ind., 
to Noblesville and Fair Grounds, Ind., via N. Y. 
C. & St. L. R. R., rates of 70c and 75c per net 
ton, respectively. Present rates, to Noblesville, 
Ind., 85c, and to Fair Grounds, Ind., 88c per net 


crushed stone and 


20553. To establish on sand and gravel, carloads, 
Indianapolis, Ind., to Mead, Ind., rate of 65¢ per 
net ton. Present rate, 82c per net ton. 


ILLINOIS FREIGHT ASSOCIATION 
DOCKET 


3718E. To establish following commodity rates 
on sand and gravel, carloads (See Note 1), from 
Pekin and Lincoln, IIL, to C. S. & St. L. Ry. sta- 
tions (rates in cents per ton of 2000 Ib.): 

To Rate To Rate 
Waverly, II. ............ 88 
Hagaman, IIl. .......... 94 Jerseyville, Ill. ........ 94 
Medora, Ill. ..... decane Lockhaven, DL . 94 
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Foreign Abstracts and Patent Review 


Method for Operating Rotary Kiln 
Plants with an Attached Cooling Arrange- 
ment for Heating the Combustion Air, by 
Harry Stehmann. The invention is char- 
acterized first by the fact that the clinker is 
cooled in the cooling arrangement and dur- 
ing its passage through the cooling arrange- 
ment, by known means, through such inti- 
mate and repeated contact with the air that 
the air absorbs the entire clinker heat up to 
the limit of its heat-absorption capacity ; 
second, by known means (insulation, etc.) 
the passage of heat from the clinker to the 
exterior is prevented; thirdly, by providing 
the cooling drum with insulating brickwork 
and with special means for cooling the 
clinker and for revolving; that is, distribut- 
ing or discharging the cooled clinker. 
very extraordinarily large volumes of heat 
are supplied to the rotary kiln with the 
highly heated air from the cooling drum, 
the fuel consumption in the rotary kiln itself 
drops about 30%.—German Reich Patent 
No. 459,728. 

“Gas” Concrete. Gas concrete, having 
an average specific weight of 0.85-0.9, is 
made of portland cement under the addition 
of sharp blast furnace slag sand, to which a 
secret mixture, 


Since 


essentially an aluminum 
powder, is added as the gas generator. The 
aluminum powder starts a chemical reaction 
of the mixture which produces heat and 
then starts a bubbling, which apparently 
forms a closed gas wall all around each alu- 
minum grain. The gas cells are not con- 
nected to each other, for between them are 
stays of concrete, which is the reason for 
the good temperature—and sound—insulating 
quality of the products, the low moisture 
absorption and the low weight of the prod- 
uct. The aluminum is said to be completely 
gasified in 24 hours. After the thin concrete 
is cast into forms, it sets for about 24 hours 
when it is ready to be removed from the 
forms.—Baumarkt (1928), 30, p. 1337. 


For Making Cement of Unexampled 
Quality. “An important industry may be 
established in Skye and on the peat bogs of 
the Aberdeenshire moors as a direct result 
of investigations which have been quietly 
made by experts into the properties of the 
skeletons of minute organisms.” Diatoma- 
ceous earth is already being brought from 
Ireland for various purposes, and diatoms 
themselves are known to all who like to ex- 
amine the beautiful through the microscope, 
but the adaptation of the substance formed 
from the remains of the diatoms to the mak- 
ing of cement of unexampled quality is a 
comparatively new development, which, if 
pursued as the experts believe it should be, 
will yield important economic results in the 
Highlands. The Imperial Institute has, it is 


reported, marked down the places in this 
country where deposits of the diatomaceous 
earth occur, and has found particularly rich 
areas in Lewis Skye, and the the peats in 
the east of Scotland—The Engineer (1928), 
146, 3799, p. 487. 


“Ventoplex” Air Current Separator. 
The “Ventoplex” (patent applied for) of the 
Alpine Masch.-A.G., Augsburg, is said to in- 
crease the screening capacity of air-current 
separators 30 to 50%. The material is fed 
at the center of a horizontally placed fan 
with which circulates a spraying disc, which 
throws the material by centrifugal force 
against an impinging ring, from which it 
flies against a sheet metal cone, dropping in 
part to the grits funnel. The air current 
drawn in by the fan is thereby forced to pass 
twice through the material and saturates it- 
self with the fine particles, whereas the heav- 
ier particles drop and pass through the grits 
funnel into the grits discharge tube. The 
air current saturated with the fine dust passes 
to the fan and is blown by the fan against 
the wall of the cylindrical upper section of 
the exterior separator casing. Due to the 
large volume of the section between the ex- 
terior and interior separator casings, the air 
current is retarded in such a manner that it 
is incapable of supporting the dust, which 
consequently is passed along the wall of the 
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A new German air separator for fine- 
ground rock products materials 








exterior sheet metal cone in a spiral shaped 
track downward into the dust funnel and 
discharged. The air relieved of the dust is 
finally delivered in horizontal direction into 
the space beneath the spraying disc, where- 
after the operating process is repeated. The 
degree of fineness obtained with this air- 
current separator can be adjusted by a sim- 
ple adjustment instead of by changing the 
speed of the fan, and the unavoidable slow- 
ing down of the spraying disc. In the 
“Ventoplex” the strength of the air current 
can be varied without changing the circum- 
ferential speed of the spraying disc and with- 
out changing the r.p.m. of the fan, simply 
by adjusting the position of the fan blades; 
and the dust-saturated air current undergoes 
a final separating before entering the fan to 
discard any coarse particles that might have 
been carried along, so that large air columns 
can be circulated without impairing separat- 
ing efficiency. —T onindustrie-Zeitung (1928), 
52, 75, p. 1520. 

Chemical-Physical Data Concerning 
Stone-Wood Mixtures from Practice Un- 
der Use of Micro-Asbestos as Mineral 
Filler. Fr. Cordes, director of the re- 
search institute for magnesite and “stone- 
wood” in Mannheim, presents nine tables on 
compressive strength, tensile strength and 
3rinell hardness——Baumarkt (1928, 41, p. 
1393. 

Variable Hardening of Portland Ce- 
ment. A contribution to KI storage, Kl 
being the abbreviation of Kladno, the place 
where Gensbaur was active. Dr. H. Kuehl 
submits test samples of 25 different portland 
cements to the regular 28-day air and water 
storage and a consequent 28-day water stor- 
age in order to determine the extent of the 
variations in hardening, since Gensbaur dis- 
covered in this KI test a frequent decrease 
in strength, attributing it to a “hidden” lime 
action. The test data shows considerable 
storage and a consequent 28-day water stor- 
ples, suggesting the presence of “hidden” 
forces which cause an increase or decrease 
in strength under different storages. A bib- 
liography on K1 storage is appended. ‘The 
subject is of considerable theoretical interest, 
but is of no importance for the practical 
application of standard cements.—T onindus- 
trie-Zeitung (1928), 52, 43, pp. 870-75. A 
similar study by Dr. Haegermann appears in 
52, 54, pp. 1101,1102; and there are discus- 
sions in 52, 54, pp. 1100-3. 

Investigations Concerning the Proc- 
esses in Burning Cement in Rotary Kilns. 
Dr. E. Rissel reviews extensively the work 
of E. S. and Wm. A. Ernst (Rock Prop- 
ucts, 30, 3), H. Mueller (Tonindustrie- 
Zeitung) and of others. — Tonindustrie- 
Zeitung (1928), 52, 61, pp. 1237-1239. 
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Fourth Annual Convention of the Northwest 
Concrete Products Association 


HE fourth annual meeting of the 

Northwest Concrete Products Associa- 
tion was held at the Eugene Hotel, 
Eugene, Oregon, on January 25 and 26, 
and brought together representative man- 
ufacturers of concrete products from some 
25 plants located in Oregon and Wash- 
ington, together with several representa- 
tives from the Portland Cement Associa- 
tion, and a number of prominent educa- 
tors from the Oregon State College. 


President W. H. Sharp called the con- 
vention to order, and introduced a num- 
ber of new members who had joined the 
association since the semi-annual meeting 
of last July. He then called on Secretary 
F. R. Zaugg to read the minutes of the 
previous meeting and followed by thank- 
ing the business-paper press for its generous 
space given over to the meetings of the 
association, referring especially to Rock 
Propucts and Concrete Products. 

In appointing a number of special com- 
mittees to act during the convention on 
nominations, resolutions, etc., he in- 
structed that a letter of condolence be 
sent to the family of the late John C. 
Eden, and also to the Superior Portland 
Cement Co. on account of the death of 
its president. 

In again reviewing the accomplish- 
ments of the association, President Sharp 
outlined his trip to the American Con- 
crete Pipe convention and urged the mem- 
bers to keep in touch with the national 
association from which they could derive 
much good. He reminded them that their 
membership in the association at $50 a 
year was money well spent. He also 
Stated that it behooved each member to 
look into his plant costs and frequently to 
analyze his business if he would make a 
greater financial return during the coming 
12 months than during 1928. He thanked 
the donors for their share in paying for 
fellowship fund in University of Wash- 
ington, and also in contributing gener- 
ously to the advertising fund so that it 
could be successfully carried on. In re- 
linquishing his office, he left the following 


constructive thoughts with his hearers: 
“Do not rest on your oars; never stand 
still; initiative must be furnished by all 
companies; selfish interests will obtain no 
lasting benefits; give the greatest possible 
value in your product and they will re- 
ceive the greatest consideration.” 


Corrosion of Concrete Pipe 


Secretary F. R. Zaugg urged the mem- 
bers to study traffic problems to take up 
with him any problems they might have 
and he would endeavor to iron them 
out. A number of the members showed 
where they had been using truck de- 
livery on short hauls to advantage, and 
therefore railway transportation during 
the past year had been less of a problem. 
Mr. Zaugg also advised that during the 
past year in connection with his duties 
he had called at every member’s plant 
and found them in excellent shape, and 
that members had in all cases bid on 
every job offered, with a fairly large per- 
centage of jobs having been secured. He 
urged upon the members, however, that 
they endeavor to improve the appearance 
of the finished product, which would un- 
doubtedly contribute to an increased sale 
of concrete products. 


It was brought out that recently some 
eight manufacturers of cast stone had had 
a preliminary meeting with a view of 
affiliating their plants with the Northwest 
Concrete Products Association. The sub- 
ject was discussed at some length by 
President Sharp, Secretary Zaugg, and 
Hans Mumn, Jr., first vice-president, and 
it was decided to extend them a cordial 
invitation to become members and thus 
strengthen the organization. 


During the luncheon hour the members 
were given a most cordial welcome to 
Eugene by Mayor H. E. Wilder, and a 
response was given by Hans Mumm, Jr., 
vice-president of the association. 

At the request of President Sharp, a 
comparison chart on culvert pipe was 
gotten up, W. F. Paddock and Jack Col- 
lins, showing the variations between the 


specifications of the Northwest Concrete 
Products Association and those of the 
state of Oregon. It was also brought out 
in the discussion that the state of Wash- 
ington had agreed to the association’s 
specifications, but that the highway off- 
cials of the state of Oregon had not as 
yet, and in consequence some Oregon 
manufacturers as a result of this arbitrary 
stand had lost business. It was decided 
to take the matter up with the highway 
officials again. 

Jack Collins called attention to the 
specifications of the Oregon State High- 
way Commission, stating that they seem 
designed to keep the competition out and 
also to keep out the small contractor on 
account of being so rigid. He said also 
that they always specified machine-made 
“reinforcing” spe- 
cified by the state. He suggested that a 
chart of figures be submitted to the Ore- 


pipe, and there was no 


gon officials and thus endeavor to get 
them in accord with the Washington 
officials on this subject. 

H. P. Davidson of the Oregon Portland 
Cement Co., gave a most interesting and 
enlightening address on the “Pacific 
Northwest Advisory Board,” outlining the 
savings made to shippers through the 
equalization of car supply in the various 
sections, and urged upon the members 
their co-operation with the advisory board 
in order that the board might become 
even more efficient in its work. 

“The Modern Spirit of Industry” was 
the subject most ably handled by H. S. 
Rogers, director of the Engineering Ex- 
periment Station, Oregon State College, 
who said in part that manufacturers 
would achieve happiness only in real 
progress and not in_ suffering losses. 
Competition was good for all, but should 
always be on a fair plane and that fraudu- 
lent and unfair methods should always 
be condemned. Further, he stated, that in 
his opinion business generally was using 
at this time but one-third of its potential 
power, and urged his hearers to continue 
to put forth initiative, and look for wider 
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distribution of their products to the end 
that failure of the industry would be im- 
possible. From experiments already made 
he predicted a large increase in produc- 
tion and that better and quicker harden- 
ing methods would soon be employed. He 
called safety of the 
worker in that 
was out of 


attention to the 


various plants showing 
18 workers 


each 


one out of 
work 58 
accidents. In 
the “battle for markets is raging” 


every 
account of 
stated that 
and “if 


days year on 


conclusion he 
you are unable to beat your competitor, 
join him.” 

Next, was taken up the matter of the 
midsummer meeting, invitations being ex- 


tended by both Aberdeen, Wash., and 
Shelton, Wash. After considerable dis- 
cussion Shelton was decided on for the 


July meeting place. The ‘invitation to 
Shelton, a beauty spot on Puget Sound, 
was extended by Robert Stoy of the Shel- 
ton Concrete Co. 


Harold Hunt, 


company 


Marbelite 
lecture on 


representing the 
, gave a moving picture 


his product, showing its adaptability for 
modern concrete lamp posts, and some very 
beautiful work 


was shown being manufac 


tured in the company’s Los Angeles plant. 


Grading of Aggregates 
One of the outstanding addresses of the 
convention was given Saturday 
Prot. S. H. Graf, director of engineering 
Oregon State College, on ‘Funda- 
mental Principles of Grading Aggregate as 
Applied to Dry Mixes.” This talk was of 
special interest in view of the work on the 
hydro-electrical plant now under construc- 
tion on the upper McKenzie river. 
Going back to pre-historic times, Dr. I. L. 


morning by 


research, 


Univer- 
gave an illustrated lecture 
on “Limestone Formations and Organisms,” 


Packard of the geology department, 
sity of Oregon, 
showing the various deposits in various parts 
of the country by means of maps, and dwelt 
at length of cretaceous substances. 

The speakers at the noon luncheon were 
Frederick G. Jennings and Frank Jen- 
nings, president of the Eugene Chamber of 
Commerce. 


Rey. 


The latter speaker gave a most 
optimistic talk on “The State of Mind,” 
which, in his opinion, was the only obstacle 
in the way of the continued progress of all 
industry in the great northwest. He also 
urged that the manufacturers increase their 
advertising, both of the locality, of the cli- 
mate and of their products generally. “The 
Upper McKenzie Highway and the Three 
Sisters,’ as the ideal playground of the 
southern Oregon country, was the subject 
of another interesting illustrated address by 
Dr. John F. Bovard of the University of 
Oregon, who urged his hearers to take this 
trip at their earliest leisure period. 
Professor Graf also introduced George 
W. Gleason of the University of Oregon, 
who gave a third paper (or continuation of 
his Fellowship Report), in which he showed 
by means of well-drawn charts the effects of 
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corrosion on concrete sewer pipe due to alka- 


li, acids, sulphur, carbon dioxide, etc. He 
urged the manufacturers to note particularly 
the outside surface of their culvert pipe as 
well as the inside and see that both sides 
be coated in order to prevent corrosion. He 
also urged that the manufacturers use force 


He dwelt 


advising 


tests rather than absorption tests. 
on coatings, proofing and dipping 
his hearers that the results of his three 
years of labor on the subject 
given to them in a special article, 
now in the hands of the printer. 


would be 
which is 


Traffic Problems Discussed 


He said that tests on kinds of 
culvert pipe taken from various jobs in Ore- 
gon and laid from 10 to 30 years ago showed 
but slight corrosion and no 


various 


failure of the 
product had been reported to the various 
manufacturers. He stated, that 
observations made of 


however, 
from his and tests 
various drain tile, no improvements in man- 
ufacture had been made from 1914 to 1928, 
but that some slight improvement had been 
noted during the past six months. It was 
also his belief that more modern machinery 
was needed to speed up the production of 
this commodity. 


In the absence of | Jellick, Pacific 
coast manager of the Portland Cement Asso- 
ciation, who was scheduled for a place on 
the program, his interesting paper was read 
by Secretary F. R. Zaugg. Mr. Jellick rec- 
ommended that the manufacturers diversify 
their products, and that the paramount aim 
of his organization was to boost in every way 
possible the Northwest Concrete Products 
Association and the products of its members. 

Arrangements for the Eugene meeting were 
made and carried out most creditably by 
H. A. Hall, of the Eugene Concrete Pipe 
Co., who was given a vote of thanks by the 
officers and members in attendance. 

W. P. Hews, of Yakima, Wash., gave the 
report of the auditing committee showing 
that the association goes into, another year 
in good financial standing. This was fol- 
lowed by the report of the nominating com- 
mittee, of which H. F. Paddock of Seattle 
was chairman, which recommended the fol- 
lowing for officers: 

President, William J. MacKenzie of the 
Tuerk-MacKenzie Co., Portland, Ore. 

Vice-president, Hans J. Mumm, Jr., 
vice-president. 

Second vice-president, E. D. Ballinger. 

Third vice-president, G. E. Tucker. 

Treasurer, W. P. Hews, Yakima, Wash. 

Secretary, F. R. Zuagg, Seattle, Wash. 

These officers were chosen unanimously. 

In a few well chosen words, President 


first 


William J. MacKenzie took the chair and 
urged his hearers to continue their co-opera- 
tion, expressed the hope that the association 
would continue to be known as one of the 
live ones of the industry and promised to 
do everything possible for the advancement 
of the industry in this section. 
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list of members and guests 
present at the two-days’ 


Following is a 
session: 
attending the convention were: 


Hugh E. Ford, Eugene; Howard A. Hall, Eu- 
Bob Stoy, Shelton, Wash.; Hans Mumm, Jr., 
Everett, Wash.; M. E. Henderson, Bellingham, 
Wash.; O. C. Fields, San Francisco; W. F. Pad- 
dock, Seattle, Wash.; W. H. Sharp, Longview, 
Wash.; Earl Brackan, Aberdeen, Wash.; F. R. 
Zaugg, Seattle, Wash. 

H. L. Knappenburger, Portland; E. L. Warner, 
Tacoma, Wash.; Charles B. Nims, Portland; F. L. 
Jones, Eugene; C. L. Guntze, Portland ; [xm s 
Macleay, Portland; Charles Delling, Puyallup, 
Wash.; L. S. Shew, Renton, Wash.; Jack Collins, 
Portland; Lewis McGeorge, Marshfield. 

Tom Stoy, Centralia, Wash.; Harold Hunt, Port- 
land; H. P. Davidson, Portland; W. P. Hews, 
Yakima, Wash.; J. R. Sherman, Yakima, Wash. : ” 
W. J. MacKenzie, Portland; G. D. Williamson, 
3 uba City, Calif.; Jack Loughary, Seattle, Wash. ; 

J. Semon, Medford, Ore.; S. S. Pringle, Med- 
ford) Ore. 


H. S. Rogers, Corvallis; Walter H. Muirhead, 
Portland; S. H. Graf, Corvallis; Ben E. Tenhner, 
Portland; R. E. Griswald, Eugene; Harold P. 
Drolls, Portland and Seattle; W. A. Scott, Chicago, 
err Semon, Eugene; Homer Handley, 

ash. 


Those 


ll. : 
Seattle, 


National Slate Association Holds 
New York Convention 


a of the National Slate Asso- 
ciation, attending a convention at the 
Hotel Commodore in New York City, Janu- 


ary 15 and 16, determined to adopt co- 
operative plans for a nation-wide advertising 
program through local groups as a means of 
increasing slate sales in 1929. The Roofing 
Contractors Division recommended increased 
newspaper advertising as the most important 
step toward expanding the volume of busi- 
ness. 

The development of a co-operative mar- 
ket system and co-operative advertising pro- 
gram were discussed at the preliminary 
meeting of the association’s board of direc- 
tors. The plan, which calls for the expendi- 
ture of 1% of the gross slate sales of all 
affiliated companies, was later presented to 
A technical study of slate 
specifications was held by the roofing con- 


tractors division at the Commodore. 


the delegates. 


At the dinner which followed the business 
Mr. Sheldon, retiring as president, 
handed over the gavel to his newly-elected 
successor, W. H. Smith, 
The Rev. Warren Giles of Orange, N. J., 
was the only speaker. After his address the 
party attended the theater. 


session, 


of Bangor, Penn. 


Other officers for the coming year are: 
William A. Le Seuer of Virginia, vice- 
president; Elwood S. Doney of Pen Argyl, 
Penn., treasurer, and W. S. Hays of Phila- 
delphia, secretary. 

The organizations which 
National Slate Association are the Slate 
Producers and Distributors, the Roofing 
Contractors Division, the Bangor Slate As- 
sociation, the Pennsylvania Blue-Gray Roof- 
ing Slate Association, the New York-Ver- 
mont Slate Association, the Hosts Club 
Suppliers to Slate Industry, the Setting Con- 
tractors Division, the Tile and Mantel Con- 
tractors Association, the United Roofing 
Contractors Association and the National 
Sheet Metal Contractors Association —New 
York (N. Y.) Herald-Tribune. 


comprise the 











Gypsum Producers Discuss 
Tariff at Hearing 


T a recent hearing before the House 

Committee on Ways and Means, 
spokesmen for the gypsum industry were 
divided as to whether a duty should be 
placed on crude gypsum. Some of them 
asked for a tariff of $3 a ton on imports and 
for increase of duties on manufactured 
forms of the material. 

H. W. Rippey said he represented a com- 
mittee of gypsum producers, a majority of 
the independent domestic producers. Wall 
plaster, he explained, is produced from gyp- 
sum and importations have increased to such 
a point that one-fifth of the consumption on 
the Pacific and Atlantic coasts is coming 
from abroad. He estimated the 1928 im- 
ports at 1,000,000 tons. Crushed or partly 
manufactured gypsum, he declared, is being 
classified as crude and admitted free, though 
such gypsum can be shipped at lower cost. 
Most of the New York producers have been 
driven out of the market, he declared. An 
adequate duty, he insisted, should be put on 
crude gypsum, which is now on the free list, 
and the duties on the manufactured product 
should be increased. He proposed a tariff 
of $3 a ton on crude, $3.50 on crushed or 
ground and $4.25 on calcined. The present 
rates are $1.40 for ground or calcined. 

Sewell L. Avery, speaking for the United 
States Gypsum Co. of Chicago and other 
producing companies, testified that the pres- 
ent duty on ground and calcined gypsum is 
effective and that practically none is im- 
ported. No gypsum, he said, is to be found 
nearer than 400 miles of the large Atlantic 
coast cities. At least 85% of the importa- 
tions on the Atlantic coast do not penetrate 
more than 30 miles, he declared. Gypsum 
now, he said, is being adapted to many new 
uses, some of which formerly had been de- 
nied coast consumers because of the high 
cost of the domestic mineral. He insisted 
that the proposed duty on crude gypsum 
would be a hardship on seaboard manufac- 
turers. 

Henry M. Channing, speaking for the 
Atlantic Gypsum Products Co. of Boston, 
asked for a continuance of the tariff on gyp- 
sum, saying that he had no objection to the 
rate being increased but that he thought it 
might be best to “leave well enough alone.” 
He opposed putting a duty on crude gypsum, 
saying all of his company’s plants are de- 
pendant on imported gypsum. 

Martin Uldall of the Standard Gypsum 
Co., San Francisco, Calif., opposed a duty 
on crude gypsum, saying it would be ruinous 
to the industry on the Pacific coast and hurt- 
tul to American shipping interests now 
bringing gypsum from Mexico. “Today we 
are not making any profit on anything we 
sell.” he said, but denied that was due to 
importations. He said that he couldn’t enter 
markets more than 20 miles from plants. 

James L. Gerry of the Rutland, Vt., Fire 
Clay Co. said the proposed duty on crude 


Rock Products 


gypsum would put his company out of busi- 
ness. Charles W. Priddy, Norfolk, Va., 
added that gypsum rock is imported from 
Nova Scotia into his region in large quanti- 
ties for use by farmers in fertilizing soil 
for peanuts. He said the duty would affect 
40,000 farmers in that region. He declared 
that gypsum imports via Norfolk expedite 
the shipping of coal on return voyages by 
the same boats bringing the gypsum from 
Nova Scotia. 


Thomas F. Breen, Fort Dodge, Iowa, 
speaking for the Cardiff Gypsum Plaster 
Co., said his company’s is the only “inde- 
pendent” plant in his locality. He said they 
“were done for unless they get relief and 
get it quickly,” and declared that the big 
companies had got control of foreign gyp- 
sum deposits, were bringing the material in 
cheaply and were using the profits to crush 
other producers. He thought a tariff of “at 
least $3 a ton” should be put on the raw 
material with the proposed increases in pres- 
ent duties on manufactured products. It 
was brought out that in the country as a 
whole there are 32 producers using domestic 
material only and six producers using im- 
ported material. 


Construction Materials Co. Plans 
$500,000 Plant in Michigan 


HE Construction Material Co. of Chi- 
purchased about 400 
acres of gravel lands at Bass River, Ot- 
tawa County, which includes many years’ 
supply of gravel. It is preparing to add 
approximately $500,000 in additional capi- 
tal to what it now has invested for the 


cago recently 


installation of a new and modern gravel 
washing, screening and storage plant cap- 
able of producing 2,000,000 tons a year. 

It is contemplated bringing in boats of 
8,000 to 10,000 tons’ capacity and load 
them from the storage pile at Ferrysburg 
of 100,000 tons capacity. The material 
will be classified into five sizes, and will 
be re-washed and mixed to suit the cus- 
tomer. The company has for the past 
six years produced from 100,000 to 200,- 
000 tons annually, giving employment to 
a large group of men in the community. 
The development has popularized Bass 
River gravel to the great benefit of other 
river gravel well as to 
Grand Haven. 


companies as 


The improvement includes co-operation 
with the United States government in the 
deepening and widening of the channel, 
the government paying one-half and the 
various companies using the river the 
other half. It is therefore contingent 
upon the harbor development that has 
been promised Grand Haven in the pres- 
ent rivers and harbors bill now in Con- 
gress. 

Construction is now under way and the 
plant is expected to be in operation by 
early summer.—Holland (Mich.) News. 
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Schumaker Wallboard Co. Takes 
Over Standard Gypsum Co. 


HE Schumaker Wallboard Co., of Los 

Angeles, Calif., is reported to have 
purchased the holdings of the Standard 
Gypsum Co., Phelan Building, San Fran- 
cisco, Calif. The Schumaker Co., is a sub- 
sidiary of the Paraffine Co. of Los An- 
geles who are producers of paper for a 
wide variety of uses. By the acquisition 
of the Standard Gypsum Co. with hold- 
ings in the United States and Mexico, the 
Paraffine Co. becomes not only one of 
the leading wallboard and gypsum com- 
panies in the United States but also as- 
sumes a unique position especially on the 
Pacific Coast since it now manufactures 
all of the materials necessary to produce 
wallboard and tile as well. 

This change 
reaching 


in ownership is of far 
consequences on the Pacific 
Coast and no doubt will tend to stabilize 
and improve market conditions there. The 
Schumaker Wallboard Co. recently com- 
pleted a large, modern, wallboard plant in 
Angeles; its nearest 
is at Long Beach, Calif. 

The Standard Gypsum Co. operates 
three plants located at Seattle, Wash., 
Ludwig, Nev., and Long Beach, Calif., 
having a total of 9 kettles. These three 
units can produce upwards of 1000 tons 
of stucco per day. Its quarries are ai 
Ludwig, Nev., and San Marcos Island in 
the Gulf of Lower California, Mexico. 
From this latter operation the company 
exports considerable crude gypsum to 
Japan and China. 


Los calcining plant 


Bessemer Securities Buys Site 
for Pittsburgh Cement Mill 


HE BESSEMER SECURITIES CoO. 

of Youngstown, Ohio, has purchased 
a 10-acre tract of land from the National 
Tube Co. at Pittsburgh for the purpose 
of erecting a cement plant there While 
the total amount of money involved was 
not made public, the transaction is con- 
sidered one of the largest taking place 
recently in Pittsburgh. The land adjoins 
property of the Jones and Laughlin Steel 
Co. near Second ave. and 22nd st. It is 
believed that slag from the steel company 
may eventually be used in the new plant. 

Plans for the development of the prop- 
erty have not yet been worked out, ac- 
cording to W. E. Bliss, vice-president of 
the Bessemer Limestone Corp. and the 
3essemer Limestone and Cement Co. 

The Bessemer Securities Co. is a holding 
company for several stock issues of the 
3essemer Limestone and Cement Co., 
Youngstown, the Federal Portland Cement 
Co. of Buffalo, and the Peerless Egyptian 
Cement Co. of Detroit. The president of the 
corporation is L. A. Beeghly, also president 
of the Standard Slag Co. of Youngstown. 
—Youngstown (Ohio) Telegram. 
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Wholesale Prices of Crushed Stone Agricultural Limestone 
Prices given are Per ton, F.O.B., at Producing point or nearest shipping point (Pulverized) 

° Alton, 1ll.—Analysis, 98% CaCOs, 0.01% 
Crushed Limestone MgCOs; 90% thru 100 mesh? 2!” 4.50 

Screenings, - P 

City or shipping point Y%inch = ¥& inch %inch 1% inch 2% inch 3 inch Bettendorf and Moline, Ill.—Analysis, 

EASTERN: lien and less and less and less and less and larger CaCO,, 97% ; 2% MgCo:;; 50% thru 

Buffalo, _ Se 1.30 1.30 1.30 1.30 1.30 1.30 100 mesh, 1.50; 50% thru 4 mesh........_ 1.50 

aumont, N. _ ee i phiwhaeiatg -50 1.75 1.75 1.50 1.50 Ve 

Chazy, N. __: eR SRONETpeemns _ 25 1.75 1.60 1.30 1.30 é Blackwater, Mo.—100% thru 4 mesh........ 1.00 

as, Reco renenrecntesenttesencscraces,.. : ; ; : : 

Farmington POA ae Si a Branchton, ae Analysis, 94.89% 

Frederick Mo. Tie .50- 75 CaCO;; 1.5% MgCo,; 50% thru 100 

Ft. Springs, W. _, Senet eg ; "40 Wn Atnintinensnoneceieinennea, 3.50-5.00 

Munns, N. Y, 75 Cape Girardeau, Mo —Analysis, CaCO 

Me ic oes 85 . ‘ , . 908 sare 
Rochester, N. Y.—Dolomite.... 1.50 mk MgCoO:;, 3Y“Y%; 90% thru 50 .* 
St. Vincent de Paul, Que. (n) Bf " 00. Hake Ge rare : 
Syracuse, i ae ae 50 : 1.00 1.00 en Cartersville, Ga.—50% thru 50 mesh........ 1.50 
kk, Goins jana ee 1.35h 1.35h 1.35h 1.3 : 
atertown, No Yo ; ae 3 "73 136 1.56 150 Pulverized, pda 2.00 
Me ais hates earn” slag ee 4.00k Chaumont, N. Y.—Pulverized limestone, 

Western New York. 777777" 85 1.25 1.25 1.25 1.25 1.25 OE SO WR ccna 2.50 
CENTRAL: , 

Soe, Mich, nitestee: wipbssdésissseae cies: ce ee .50 1.50 Cypress, Ill. — Analysis, 95% CaCOs, 

te baat, Pee senate aaa FL eee 2% MgCOs; 90% thru 100 mesh, 1.35: 

Columbia and Krause, III 4 95-1.50 1.15-1.50 j 05-1.50 1.05-1.50 1 50% thru 100 mesh, 1.15; 90% thru 50 

| peed es a ‘TS .90-1.15 1,001.15 1.00-1.20 1.00-1.15 1.00-- mesh, 1.15; 50% thru 50 mesh, 1.05; 

avenport, Iowa (f) : .00 1.50 1.50 1.3 1.30 1.40 90% thru 4 mesh, 1.10; 50% thru 4 
ubuque, Iowa 1.10 er ee i SS, Cee v= elgg Ileal 1.00 

Stolle and Falling 95-1.50 1.15-1.50 1.05-] ~~ Sia Danbury, Conn., and West Stockbridge, 

Greencastle, Ind. 1.05 1.05 1.05 95 95 Mass.—Analysis, 90% CaCO;; 5% 

Lannon, Wis, __ ; 1.00 1.00 .90 .90 90 MgCO:; fine Sround, 90% thru 100 

McCook, 2 aeanegags hahspiictcecs 1.00 1.25 1.25 1,25 1.25 1,25 Be Ne ican 3.50 
Marblehead, Ohio (i) sehidalas 55 .80 .80 .80 .80 .80 oe 4.75 
Milltown, nd. ct bebesiees ges 2. Badass dee ce -90-1.00 1.00-1.10 wr -85- .90 = SN MR args 5.25 

orthern io points -85-1.15 1.25 1.15 ‘1 1.45 ; i 

Sheboygan, Wis. 1:10 1:10 1:10 1-10 1:10 1:10 ‘All prices less .25 cash 15 days) 

Stone City, Towa. : ; 1.20 1.05 Le ee D ‘. Fon ; ° 
Thornton, Tj, __ biikenbce .90 1.00 1.25 1.25 1,25 1.25 2% Pant roe Maco 9006" CaCO: 
ee Sasdandeae, 1.60 1.70 1.70 1.60 1.60 1.60 mesh, bags, per ton... 6.00 

oronto, Canada (m).. cect sic 45 95 95 .80 .80 .80 90% thru 20 mesh bulk, per ton.” 1.50 
Valmeyer, Til, (fluxing limestone). TD erincintiniaiiy. sinci Ce rap od ane 1.75 a Pat Ar Gerace ; 

“cones ul lle Staged habitants oe .90 .90 .90 .90 .90 Hillsville, Penn.—Analysis, 949 CaCO;; 
Winona, Minn, pitches, 1.00 1.20 1.30 1.40 1.40 1.40 1.40% MgCOs; 75% thru 100 mesh: 
isconsin Ree Bison ‘| eee 1.00 90 5 See STN -SiasSnultndaiidsiin cease Te 5.00 

SOUTH RO mn. viens -70j 1.251-1.35h 1.251-1.35h 1.251-1.36h 1-251-1.35h 1.251-1.38h ay, Springs and Greensboro, N. G. 
pertwrerie, Ga 1.20 1.65 1.65 1.45 1.15 1.15 saa ysia,, rhea 679899 % 5 MgCOs, 

Chico, Texas 1.30 1.25 1.20 1.10 1.00 95 bags Pu V<rizeds 67% thru’200 mesh: 

Cutler, Fla. ace 60r aoe 75+ Ses cr SActlniehsanelNlsneneniinbiuecn 3.95 
= Paso, weaes -50— 75 1.00-1.25 1.00-1.25 1.00 1.00 1.00 renee aS 2.70 

staystone, rareniecAticcs ieiareioes Crus! , : 1, $1 t , . 

Olive Hill, _, CATa ree, - 1.00 a _— —_— $ ‘iio .90 90 Jamesville, N, Y.—Analysis, 89% CaCOs, 

Roger qroint, Va Steeles ~~ +80- .75 1.40-1:60 1.30-1'49 1.15-1.25 1.10-1:20 1.00-1'95 nts 3 MgCO;; pulverized: bags, 4.25; ae 

R : PN cae ot . 

Atchison, Kan. ww biies .50 1.80 1.80 1.80 1.80 1.80 Joliet, I —Analysis, 52% CaCO;: 489 
Blue Springs and Wymore, Neb. 25 1.45 1.45 1.35 1.25d 1.20 CO: — —— 7 
Cape Girardeau, _. 1.00 1.25 1.25 135° ee ae &COs; 90% thru 100 mesh........ his 3.50 
Rock Hill, St. Louis, Mo... 1.00 1.25 1.25 .90-1.25  .90-1 25 -90-1.25 Knoxville, Tenn.—80% thru 100 mesh; 

Sugar Creek, Mo... * 75 1.00 1.20 1.20 1.20 1.20 OR GR inn 2.70 
Crushed Trap Rock Marlbrook, Va.—Analysis, 80% CaCo,; 
Screenings, 10% OO Mi 1.75 

City or shipping point Y% inch YZ inch ¥% inch 1¥4 inch 2% inch 3 inch Marl — Analysis, 95% CaCO, ; 0% 

? down and less and less and less and less and larger MgCo,; re : 2.25 
Birdsboro, Penn. ibe 1.20 1.60 1.45 i nents 1.30 ; Mr aan : 
Branford, Conn... Seeing .80 1.70 1.45 1.20 15 ele See Marion, Va.—Analysis, 90% CaCOs, 2% 

Eastern Maryland ch hi 1.00 1.60 1.60 1.50 1.35 1,35 MOCO; per ta 2.00 
vastern sett 85 17, 75 25 BY 4, Pe . : 

Eestern Nema OH THE aatiturs ve trapper 

Pastern Pennsylvania 7" 1:10 1:70 160 1:50 1.35 1.35 bags thru 50 mesh; bulk, 2.75; paper 

nog th , etal eamaamaees : 2.50 2.25 1.75 1.25 1.25 1.25 nascent ae Detih leaeie ea 
New Britain, Plainville, Rocky Hill. Milltown, Ind.—Analysis, 94.50% CaCO,, 

Callingford, Meriden. Mt. Carmel, - roe ie — saa one thru 50 mesh, 40% thru 50 mesh ; a 
Northern New Jersey 0077 1.65 1.40-2.30 1.80-2.10 1.40-1'79 1.40-1.70 ee a —e 
conn Nt sienieeeeetemmemans < ; Senn ¥ 1.00 5 | ms Olive Hill, Ky.—Analysis, CaCO, 94. 
ering Valley. DE icici ~~ -90-1.25 90-125 —_.99_1'95 -90-1.25 90-195 .90-1.25 98% ; 50% thru 4 mesh... * 1.00 
. . © ge Prete eweasbcceasccsccse 2 S 4 2 2 
sa Canad a — e+ ery 5 eee indienne Piqua, Ohio—Total neutralizing power 
Westfield, Mass. 077 ee 60 1.50 1.35 1.20 ne 45% 4: con thru 10, 60% thru 50; 2.50 

. ger lat acre ee Nato . 
Miscellaneous Crushed Stone 100% thru 10, 90% thru $0, 70% thoy 
- lie Screenings, 100; bags, 5.00; Pe iictinstiteineiece. 3.50 
ity ors Ipping point Y% inch YZ inch ¥% inch 1¥%4 inch 2% inch 3 inch 
—_ . down and less and less and less and less and larger 100% thru 4, 30% thru 100, bulk......... _ 
erlin, Utley, | ontello and Red Granite, Rocky Point, Va, — Analysis, CaCOi, 
Patan ate. tiga 1.80 1.70 ve ' 1.40 97%; MgCOs, 759% ; 50% thru 20 
a > -——Astanite : Pr p. he ‘ U5 ; 
Eastern Pennsylvania—Sandstone 1.35 1.70 1.65 1.40 bale” nt ae 5505 Deper, a 2.00 
vastern Pennsylvania—Quartzite oS 1.20 1:35 1.25 1.20 Sagas 
Emathla, Fla.—Flint rock... 7777 100-5. ; rs Watertown, N., Y. — Analysis, 53.72% 
sithonia, Ga.—Granite _"~ 28a 2.06b 1.75 ao CaCO;; pulverized ; sacks, 4.25; bulk... 2.75 
Mantyille, pVisGranite eee Le eS) 1.65 1.70 1.65 1.45 
Middlebrook. Mo, | 77 ee. ae eee 25 i i 
Richmond, Calif.—Quartzite BN (eens wi 4 — Leo Agricultural Limestone 
Somerset. Penn. (sand-rock) .... 1.50 to 1.85 (Crushed) 
ry ey ae nee a age - . - jaan 1.40 1.35 1.30 1.25 1.20 
Sand. °o % in. fce)1 in.. 1.40. in., 1.20. (ed Price net after 10c cash discoy t deducted. — i : 
1 in. to % ‘in., 1.45: 2 in. to % in., 1.35. High calcite fluxing stone, 1.50. (g) un sf “anery. ~—t. ae Sou sis, ioe ee 1.50 
See a og ec (i) Less 10%, ue’ (k) —_ stone. (1) Less .05.° (m) Prices at quarry, 30% * na 100 inoue ses Se aA 1.50 
u rei ° Toronto. ; F 85. ices. (4) Crusher 90% thru 100 mesh. : 
tun, 1.40; 14.in. granolithic finish, 3.00. (r) Cubic panel aad ei — Prices. (q) Crusher 


(Continued on next page) 

















Agricultural Limestone’ 


Chico and Bridgeport, Tex. — Analysis, 
95% CaCOs; 1.3% MgCOs3; 50% 
thru 4 mesh 


Davenport, Ia.—Analysis, 97% CaCOs; 
2% and less MgCOz:; 90% thru 10 
mesh, per ton 
90% thru 4 mesh, per ton...................... 

Dubuque, Iowa—Analysis, 54% CaCOs3; 
38% MgCOs; crusher run rescreened.... 


Dundas, Ont.—Analysis, 54% a 








MgCOs, ne 50% thru 50 mesh........ 
Ft. Spring, Va.— Analysis, 90% 
CaCOs3; som ‘thru 50 mesheww....-csecoeeco0e 


Kansas City, Mo.—50% thru 100 mesh.... 
Lannon, Wis.—Analysis, 54% CaCOs, 
44% MgCOs; 99% thru 10 mesh ; _— 
thru 60 mesh 
Screenings (% in. to dust).................... 
Marblehead, a thru 100 mesh... 
90% te EP lini tacinisnns 
a Le SNe eee es ee Ce 
McCook, Ill.—90% thru 4 mesh................ 
Middlepoint, Bellevue, Bloomville, Kenton 
and Whitehouse, Ohio; Monroe, Mich. ; 
Bluffton, Greencastle ‘and Logansport, 
Ind.—85% thru 10 mesh, 20% thru 
BOO CEU cskcccccnecstincasasestnnscinenceesancsasioioctontes 
Moline, Ill, and _ Bettendorf, Iowa— 
Analysis, 97% CaCOs3, 2% MegCOs; 
50% thru 100 mesh; 50% thru 4 mesh 
Mountville, Va.—Analysis, 76.60% 
CaCOs; MgCOs, 22.83%, 100% thru 
20 mesh; 50% thru 100 mesh, paper 
Bera, 4.50 s TeIagy WR ecnniccccscccsccsscesscs 
Stolle and Falling Springs, Ill_—Anal- 
ysis, 89.9% Cals, 3.8% MgCOs; 
TOT CE SW ara icici cities esc 
Stone City, Iowa—Analysis, 98% 
CaCO,; 50% thru 50 mesha...................... 
Waukesha, Wis.—90% thru 100 mesh, 
4.50; 50% thru 100 meshh........................ 
Valmeyer, Ill—Analysis, 96% CaCOs, 
2% MgCOs; 100% thru 10 mesh.......... 











2.00 
1.00 


3.00 


1.00 
90 


5.00 


1.10-1.70 
PY 

2.15 
1.10-1.70 


Pulverized Limestone for 


Coal Operators 


Davenport, Ia.—Analysis 97% CaCOs; 
2% and less MgCOs; 100% thru 20 
—_. 50% thru 200 mesh; paper 
SEU seicctindceccaceta sete ata 


Hillsville, Penn., sacks, 4.50; bulk............ 
Joliet, Ill—Analysis, 52% CaCOs; 48% 


MgCOs; 95% thru 100 mesh; paper 
aS Se ene 


Marblehead, Ohio—Analysis, 83.54% 
CaCOs; 14.92% MgCOs; 99.8% thru 
We Se 6 SI caotcertneeeccecteceedasuns 


Piqua, Ohio, sacks, 4.50-5.00; bulk.......... 


Rocky Point, Va.—85% thru 200 mesh, 
MMU. cscesteleck eel ese etoenieeelanies 


Waukesha, Wis.—90% thru 100 mesh, 
OE xii eee 


Glass Sand 


6.00 
3.00 


3.50 


4.25 
3.00-3.50 


2.25-3.50 


4.50 


Silica sand is quoted washed, dried and screened 
unless otherwise stated. Prices per ton f.o.b. pro- 


ducing plant. 


Cedarville and S. Vineland, N. J............... 
Estill Springs and Sewanee, Tenn ial 
eee 
_. eee eres 






Massillon, ES ee eee 
Michigan’ City, iiiatthiclicachnlibtzcanasanchiae 
Ohlton, Ohio ae 


| ies 

Oe EE ES 
Silica and Mendota, Va... 
ES SE IS 
Utica and |. Sere ee 
Zanesville, Ohio 


Miscellaneous Sands 


City or shipping point 
Beach City, °C Ay 
SS eI 
Eau Claire, . =o 4.30 
Estill Springs and 

Sewanee, Tenn. 
Franklin, Penn. 
Massillon, aa 

ichigan’ City, Ind 
Montoursville, Penn. 

hiton, Ohio 
Ottawa, ee NSS ee 
Red Wing, Minn 


Roofing sand 


- 1.35-1.50 





an Francisco, Calif... 
Silica, Va. 





ory on — porns 





Fraction 
i. 


1.35-1.50 
1.75 

2.00 

-30 

1.25 

1.75 

1.25 

1.00 


3.50 
L.#o 


Rock Products 
Wholesale Prices of Sand and Gravel 


Prices given are per ton, F.O.B., producing plant or nearest shipping point 


Washed Sand and Gravel 





















Fine Sand, Sand, Gravel, Gravel, Gravel, Gravel, 
ey or shipping point 1/10 in. Y% in, ¥ in. 1 in. 1% in. 2 in. 

EASTERN: down and less and less and less and less and less 
Asbury Park, Farmingdale, 

Spring Lake and WOGSMEERLO IN. Bios ccs 55 IAC octcloeee 
Attica and Franklinville, N. Y.............. 1.00 1.00 1.00 1.00 
Boston, Mass.7 ; P 1.40 2.25 2.25 
i SES {eee nees ; 1.05 1.05 1.05 
|, eee i .85 |. Rpm 
Leeds pueetion, -50 1.25 1.00 
pe ee |. i eae f 1.00 1.00 1.00 
1 SS: ere te 50 casa gcc .90 
Montoursville, Penn. .......................0ec00---e .80 60 -50 50 .40 
Northern New Jersey........... : SG Ge ee 1.25 i. Sipe = 
Somerset, Penn. ........ 2.00 
South Portland, Me 1.25 2.75 2. 
Po!) oe: ee ere se .50— .75* .80—-1.00* 80—1.00* 

F. o. b. boat, per on Pike a ee 1.50 1.75 1.75 
Washington, D. C. : = 55 1.20 1.00 

CENTRAL: 

Algonquin, Ill. .... eh be oa 50 35 Py 45 45 50 
v0 Ee ae eee All sizes .75-.85 
Aurora, Moronts, Oregon, 

Sheridan, Yorkville, |. RRS ees ee .50 .35 .20 .50 .60 .60 
{ ,, -) aR I gS eae eer eee .65s .65s .658 
Chicago, DES ey eee ; .50-1.45n .60 .60-1.55n -60 -60-1.90n 
cE ee ier Se nar Ue : -20 .30 .40 .40 .45 
Columbus, Ohio . : 60 ,60 60 60 
Des Moines, Iowa ees 1.40 1.50 
Eau Claire, ewe Falls, Wis......... : 55 -55 .70 1.00 1.00 
Elkhart Lake, i ES ee EINE eb etree .45 5 .70 70 
Po Gy | ORS see te mare e ene 50- .80 60-1.00 COTO knctccaclones 
CO eS Seen 60- .80 70- .90 OCG sas 
Grand Rapids, Mich .50 -50 -90 -80 .70 
TORI SN aad er as | a ee 1.00 SOS ccc Oe cs 
Hersey, Mich. . tomes Bees MN 325 ae ee .70 
MI ER oo 35 .35 1.35 1.35 ee 1.35 
Indianapolis, Ind. : te 60 MF kines 75 aa aa 
I UI cg on Satay land pepe eae MP ie .60-1.25h .70—1.25 1.25¢ 
Mason City, Iowa : Se .50 .50 .85 1.25 1.25 1.25 
I Te .75-.85 all sizes 
POUT WEIN lig irae access Sectconsesdaatcnnbes 96 91 1.06 1.06 1.06 1.06 
Minneapolis, Minn. sae ® .35 sae 1.25 1.25 1.25 1.25 
St. Louis, Mo. (b)............ iced 1.15e 1.15f 1.45a 1.45 1.45 1.65 
Se A IN ai ceca catecadccecaadrndsenes aa teak eise ie) Wy auc $1.45t 71.45u +1.65v £1.65 
St. Paul, Minn. a eee Pe Pe 1.25 Las 1.25 1.25 
Terre Haute, Ind. Be eae gee ee ee ee aa 75 By By i saa 
NN EI 5 5c. nrnsenndeghoetccinlins cou oot eioel .45 .60 .60 65 65 
Winona, Minn. . ples oues i .40 .40 -50 1.10 1.10 1.25 

SOUTHERN: 

Brewster, Fla. .... er are a, .50 1 | Seen ee er 
ee eee 1.25 .70 1.25 1.00 .70 .70 
COINS Wie Wl cassnaniccacestascscchancesacosceees River sand and gravel, all sizes, 1.40 

jo eens jcc eres eee ED scectcdccsiniia? eaienatea \niauidaeniies aoe 
Ft. Worth, Texas i ie eerie 1.00 1.00 = 1.10 1.00 1.00 
Knoxville. Tenn. .......... a hin Se pe ak oe 1.00 1.00 1.20 1.20 1.00 
I es . .65- .90 .65— .90 2.25- 2 30 2.25-2.50 2.25-2.50 2.25-2.50 
New Martinsville, W. Va..............--.-.00+-- 1.10 Bi aicietchens 1.30 1.10 .90 
Roseland, La. ...... ae 30 .30 1.00 95 .70 .70 

WESTERN: 

Kansas City, Mo...... eevee RY oy. Rae a ak Si ha Oa Ea ae a ee 
Crushton, Durbin, Kincaid, 

Largo, Rivas, Ca eee . .10- .40 .10— .40 .50-—1.00 .50-—1.00 .50-1.00 .50-1.00 
Oregon City, Ore.......... . Seidel All grades range from 1.00 to 1.25 per cu. yd. 
ee er dbs naimcioaaiiaa’ nictaaeasecn -35— .40 .50— .60 -50- .60 -50- .60 .50— .60 
a a OS | |) er ee 1.45" 1.35" 1.50* 1.15* 1.15* 1.00* 
Pueblo, Colo. 70 7) ee «25 1.15 
Seattle, Wash. Tee aaron bbcbudeaeids 1.25" 4.25° 1.25" 1.25" 1.25* 1.35*° 
Steilacoom, Wash. ecabiteeie ties .50 .50 50 50 50 50 

Bank Run Sand and Gravel 
Fine Sand, Sand, Gravel, Gravel, Gravel, Gravel, 
City or shipping point 1/10 in. Y% in Y, in. 1 in. 1% in. 2 in. 


down and ‘im 
Algonquin and Beloit, Wis. ; ; Pees ; 
Brookhaven, Miss. 

Buffalo, ee 
Burnside, Conn. : seeheiay eee ae 
PES SE Ses Re aes 1.25m 
Des Moines, Iowa... oa 
Dresden, Ohio ............ 
Eau Claire, eeews Falls, 
Fort Worth, Texas... 
RII I a a. a hs lens veatidaak Laueauniaiete 
Cr Tn a sca roctenesneonncnan 
Hamilton, Ohio ie CER ne err Sere er ere 
Ws WS saa es ctac cnsccecsemncnoutea asaateeroaee 
pee SEES eteeer anne 


and less and less 
4 eal 


and less 


and less 





Wis Pid ca een 


pe eee een eee Papers 

Oveeae Cite, Oi Giinccccccccesveee i parett ae 29° 

bE RUA tee Deore in gyreeter su reas Ae 

Se eee: .25 

SU MNO I ccchscctacocepnecsestccenndncannsaess 

EE SSS eo .50 

Winona, Minn. . sion espe ecn Sie selina ee Sigg 3 
pa ee eernre 1.10 S! Seaman eeerntesAce tes 6 AN 


*Cubic yd. +Delivered on job by truck. (a) %-in. down. (b) 1%- to %-in., 1.65. (c) 2%-in. and less. | By 
truck only. (d) Delivered in Hartford, Conn., $1.50 per yd. (e) Mississippi River. (f) Meramee River. 
(zg) Washed and coreened river sand. Yi -in. to %-in. (j) Lake sand, 1.75, delivered. (k) 60-70% 
crushed boulders. (m) Cu. yd., dune sand, f.o.b. cars, Chicago. (n) Cu. yd. f.0.b. cars, Chicago. (r) Pit 
run. (s) Plus 15c for winter ‘loading. (t) Fine and regular binder. (u) Coarse, torpedo, also roofing. 
(v) Coarse binder. *2% discount if paid by 15th of month following delivery. 
















































































Silica sand is quoted 


producing plant. 


Molding, 
City or shipping point fine 
Ae a Fee etles . 
Beach City, Ohio...... RoE 1. 
Dresden, Ohio 1 
Eau Claire, Wis. ‘ 
Elco and Murphysboro, I1!. 
Estill Springs and 


(e) Filter sand, 3.00-4.25. (f) Crude 


City or shipping point 
N: 





EASTER Roofing 
Buffalo, N. Y., Erie 

and Dubois, Penn............... 2:25 
Eastern Penn. 2.50 
Northern New Saw... 2.50 
Reading, Pern. .........-............ 2.00 
Western Pennsylvania ........ 2.50 

CENTRAL: 
Re ee 2.05* 
ee ©) | 2.05* 
Pe OUND = se. 1.50 

SOUTHERN: 
SS Rak <a ee 2.05* 
Ensley and Alabama 

NE WIRES desisspctescccninacksesoss 2.05 
Longdale, Roanoke, 

ST ef eee eee 2.50 
VRS TRIB crcccescsereeececn) Aecseeececieone 


*5c per ton discount on terms. 
.90*; % in. to 10 mesh, wf 

















bags. ®To 11.00. 
Southern California. 
14,50. 


*80-lb. 2 In bags. 
%*To 8.00. to 1. 
22To 9.00. 23 Per bbl., 2.15. 


washed, dried 


and dry. 


To 16.5 


Crush 


Y% in. 
down 


FE 
3; 
a: 
A; 
z: 


wR NNN 
wanoon 


1.30* 
1.05* 
1.35 


1,43* 


55 


1.00 
50" 


41% in. to % in., 


11 Refuse o 
70. 


(gz) Also 12.00; 


ed Slag 


1.00-1.25 


Rock Products 
Core and Foundry Sands 


and screened unless otherwise stated. 
Molding, Molding, Furnace 
coarse brass Core lining 
2.75 2.75 .50-2.75 1.75-2.00 
fe. aa panianen 1.75 2.00 
1:25-1:50 1.50-1.75: 1.0061:25.. ............... 





building sand, 1.75-2.00. 





Prices per ton f.o.b. 
Sand Stone 
blast sawing 
1.75-4.00 
3.00—4.30 


1 in carloads—18.00—31.00 


Sewanee, Tenn. ................. 2 . 
yp eS es 1.75-2.25 1.50-1.75 
I Soe ceveees | aocasensbacbocet PTT ee See 
BEE, MPPIID cececovscsscccscccsececssee 1.10-1.50 1.25—2.00 2.00 
SS (eee 2.00 sede Sega — 
Massillon, Ohio ....... 2.50 2.50 2.00 
Michigan City, Ind................ ..... uktcae> Sicntnchices” ilsacatiens 
SII a kiceas: —esencnvpsadannte _"esmocsusconsunde 
New Lexington, Ohio 2.25 2.00 os 
Ohlton, Ohio .......... : md 1.75 A a 5 
Ottawa, Ill. . ites 1.25 2.25 2.25 a 
eo ae S , ebtiee etd) ,aumips iaraa 
Sen ta Mn a0 ee 3.504 5.00t 3.50¢ 3.50-5.00+ 3.50-5.00t 3.50-5.00t 
Silica, Mendota, Va.. Potters sand, 8.00-10.00g 
Utica and Ottawa, ri... -40-1. 4 .40-1.00f .75-1.00 .40- 1.00f .60-1.00f 2.23-3.2 
_  : .70 EARIS a> Se | cee 
Warwick, Ohio Sgeotatiocesvie 1.50" 2.00h 1.50*— DOW 5 <cc.cs. SOR ee haeceeentin 
Zanesville, Ohio 2.00 1.50 “2.00 2.50 BIO! Asiceccssmarens 
*Green. tFresh water aides: steam dried. 4Core, washed and dried, 2.50. (d) Filter sand, 











3.00. 


(h) Washed, 1.75. 


Y, in. % in. 1¥% in. 2) in. 3 in. 
andless andless_ and less and less and larger 
1.25 1.35 1.25 1.25 1.25 
1.50 1.20 1.20 1.20 1.20 
1.50 1.20 1.20 1.20 1.20 
sinicbeicie TiS) . asisnavintediiee ovatasseniataas, ~ souasobetes 
1.50 1.25 1.25 1.25 1.25 
1.80* 1.45* .45* SS” sa 
1.80* 1,30* 1.05* Bae), ansiionae 
1.35 1.35 1.35 1.35 1.35 
1.45* 1.45* 1.45* ar 
1.25 5 -90 -90 .90 
1.25 .25 2:25 1.15 1.05 
re me 5" .90* Ser ees 
$1.05*; 5% in. to 10 mesh, $1.25*; 5% in. to 0 in. 


Lime Products (Carload Prices Per Ton F.O.B. 








discount per ton on hydrated lime and se Per bbl. on lump if aid 


r air slack, 


in 10 days. 
10.00-12.00. 
at — credit for return of empties. 


2 To 


3.00. 


Shipping Point) 


Ground 
Finishing Masons’ Agricultural Chemical _ burnt lime, Lump lime, 

EASTERN: hydrate hydrate hydrate hydrate Blk. Bags Blk.  Bbl. 
eT RI es, | eetaeela. UO - ccvsestalugpaces onateess joeminuee coos .00 
Buffa . z; fos 11.50 7.50 7.50 12.00 8.00 11.00 7.50 1.50% 
Lime idge, Fe A Ae PP FC Ee eee S08. ee 
West Rid bridge, Mass....... 12.00 10.00 5 en eee ee 2.002 
Williamsport, Penn. ........ ... 10.00-11.00  8.50-9.00 rr ssconeieectecets 700 9300 S00) 245 
York, Penn., & Oranda, Va. 11.507 8.50-9.507 8.50-9.507 8.50-10.507 8.00 9:25 7.00 1.405 

CENTRAL: 
RUN eee tN ee ge alg A cee ee ee 16:00 750 nnn 
i eae 11.50 7.50 eh See cn “Gee ee 
Cold Springs, Ohiio................ ae 7.50 Foae ° Vaeiget cape epee Lae 
Gibsonburg, Ohio BUSOU: © scsccesseapeccs aveaddemptacse “wesceceeeaee nen 30 se Ae 
Huntington, Ind. 11.50 7.50 7.50 12.00 8.00 11.00 7.50 1.50% 
Luckey, Ohio ........... RED Ges 06 (iis. Geeta es 0a ee be 
Milltown, Ind. ..... scseteccs AOU PRO, — Kaccmccsneitcese es 8.5072 1.3510 
Ohio points. ........... 11.50 7.50 7.50 12.00 8.00 11.00% 7.50 1.50% 
ENO WON gon ccccsvenceccnoee 11.50 7.00 7.00 8.00 8.25 .62% 6.00 1.50 
eS ee M50 asee pee Mees ccs «| SD | 200" 
MU MMOONIGNTL BOWER? ccc cascesseseccinee REGO). techs wees wie) ere ~ eee 
Woodville, Ohio .................... 11.50 7.50 7.50 12.50 8.00 10.00® 8.00 1.503 

SOUTHERN: 
PNT e A Neth | eu | tle Soo 9 ible 7.0 1.50 
Frederick, Md. .............-......... BOO-OS0.  SROBS0 | shsciicsss <eeccs. 9.505 oe 
Graystone & Landmark, Ala. 12.50 NO xsexsisteesoee Pere: Ate ARS 7.50 1.35 
Keystone, Ala. ...................... 19.00 9.00 9.00 esc | Seach 7.50 1.35 
Knoxville, _. See 19.00 9.00 9.00 0) a eee 7.50 1.35 
OSS TG Pg Sa aan 14.00 11.00 10.00 BMI. > sxectice. | -Seasceeny > ceeeses 1,401 

WESTERN: 
OS” pease’ of! Meee eet: tan erat ee 13:00) an 
Los Angeles, Calif................. 15.00 14.00 12.00 SO. aeeets, yk 1350 ccms 
San Francisco, Calif...... = 19.50 17.50 12.70 17.50-19.00 13.00%  .901!7 13.00% 1.8517 
Tehachapi, Calif? 220.0... ROO! steer 6.7534 BM) een detain Se 
Seattle, Wash. ...................... 19.00 19.00 12; ie 19.00 19. ae 18.60 2.30 

1 Barrels. 2 Net ton. ® Wooden, steel 1.70. 4 Steel; in bbl. * Dealers’ prices, net 30 days less 25c 


™In paper bags, including 
13 Delivered in 
1890-lb. sacks. 


19 Also 


February 2, 1929 


Miscellaneous Sands 


(Continued) 

City or shipping point Roofing sand Traction 
Utica and Ottawa, IIl............. 1.00-3.25 PY 
i A Ss OC Ee 2.00 
PIO NNEE,, “TIAMB ocaicicviecisenuscoucte, sucesbaaceeisice 2.50 

*Damp. 


Talc 


Prices given are per ton f.o.b. (in carload lots 
only), producing plant, or nearest shipping point. 


Chatsworth, Ga.: 


Ground tale (20-50 mesh), bags............ 7.00- 8.50 
Ground tale (150-200 mesh), bags...... 7.25-15.00 
Pencils and steel crayons, gross, 5-in., 

EE OE MS isc aS sccscis ca sansscec ketene .50- 1.25 


Chester, Vt. 
Ground a (150-200 mesh), paper bags 4 50-8.50a 





Same, including 50-lb. bags.................. 8.50- 9.50 
Chicago and Joliet, IIll.: 

Ground (150-200 mesh), bags................ 30.00 
Cromleys Mt., Md.: 

NSPS CURIE oct scdenenszencsbasccccescncevegnseseaesersares 63.00 
Dalton, Ga.: 

Crude talc (for grinding)....................-. 4.00 

Ground talc (150-200 mesh), bags...... 9.00 

Pencils and steel worker’s crayons, 

RO ARN ed ca sada csaveeeiecnenccuieies 1.00— 2.00 
Emeryville, N. Y.: 

(Double air floated) including bags: 

i TC : ia ean eee Ets le ee aera re On Ne 14.75 

Se RIIINE, ocsei ok es toe spt See oe oe 13.75 
Hailesboro, N. Y.: 

Ground ‘tale (300- 350 mesh) in 200-lb. 

WONG 6 ete RAE Ee ay oe i DOAN 15.50-20.00 
Henry, Va.: 

Ee UN PERI es 3.50-— 4.50 

Ground tale (150-200 mesh), bags........ 7.50-14.50 
Joliet, Ill. : 

Ground tale (200 mesh) in bags: 

AGIIIII OS Sooo ee esac etek 30.00 

Southern white 20.00 

Illinois tale .......... 10.00 

Crude talc 3.75 


Keeler, Calif. : 
Ground (200-300 mesh), bags................ 20.00-—30.00 
Natural Bridge, N. Y.: 


Ground tale (300- 325 mesh), bags.... 
(a) Bags extra. 


Rock Phosphate 


Prices given are per ton (2240- Ib.) f.0.b. pro- 
ducing plant or nearest shipping point. 


Lump Rock 


.---12.00-15.00 


Columbia, Tenn.—B.P.L. 65-70%............ 3.50— 4.50 
Gordonsburg, Tenn.—B.P.L. 65-70%...... 4.25- 4.75 
Mt. Pleasant, Tenn.—B.P.L., 77%........ 6.50 
Tennessee — F.0.b. mines, gross ton, un- 

ground brown rock, B.P.L. 72%.......... 5.00 


B.P.L. 75% 6.00 
Twomey, Tenn.—B.P.L. 65%, 2000 Ib. 8.00- 9.00 


Ground Rock 



























(2000 Ib.) 
Centerville, Tenn.—B.P.L. 65%.............. 8.00 
ie, Tenn.—B.P.L. 68%.......... 3.50 
B.F DY  wichsisnisdaalscesicabaasnidupeieagtilteasibasudaiants 4.50 
Mt. Pisssnnt, Tenn. —Lime phosphate: 
Bitsts., 73%, 98% thru 100 mesh, 
90% thru 200 — weed thru 300 
mesh ... — 4 31. 
i” | teen EERE 5.00-5.50 
Twomey, Tenn.—B.P.L. 65%..........-.0000-- 8.00 
Wales, Tenn.—B.P.L. 65%.........0cc.ecc--00-0-- 11.00 
Florida Phosphate 
(Raw — _—? 
(Per Ton) 
Florida—F.o.b. mines, gross ton, 68/66% 
B.P.L., Basis 68% 3.25 
70% min. B.P.L., Basis 70%................ 3.75 
Mica 
Prices given are net, f.o.b. plant or nearest 
shipping point. 
New York City, N. Y.—Per Ib., 
oe ae Se 1) er ee 1.60 
Cut mica (8x10) 26.00 
Pringle, S. D.—Mine run, per ton.......... 125.00 
Punch mica, per Ib. .06 
Scrap, per ton, carloads..............:......0-.-20. 20.00 
Rumney Depot, N. H.—Per ton, 
Mine run 300.00 
Clean shop scrap 25.00 
MUN ON 2 tse ceric sees sete csidgatniecd 22.50-24.00 
Roofing mica 37.50 
CURIS SANBORN gsc cc ccacencnssecenscons 12 


Cut mica—50% from Standard List. 
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: Tennessee Mills—Color, white; analysis, 
Special Aggregates KO 10% iNasOe 3%: SOn Ob% , rortland Cement 
9914% thru 200 mesh; bulk (Bags, High Early 
Prices are per ton f.0.b. quarry or nearest ship- 15e extra) . 18.00 Per Bag Per ~ oo 
ing point. Toronto, Can.—Colo, flesh; analysis Atlanta, Gay... scccsecccnee seserens : 
=" a K20, 12.75%; Na2O, 1.96%; de.. 7.50- 8.00 Baltimore, Md. ...... sa areal 2.25-2.68 3.559 
City or shipping point Terrazzo Stucco-chips Pe SSS Oe, Sewers See oe : Birmingham, Ala... ..... 2.00 3.449 
Bgl — Lowe 4 ee 7 tg} 68% [= yy cy 
nglish cream and cora M of uffalo, N. Y. 62% 404 
eee 112.50-114.50 112.50-114.50 Chicken Grits Butte, Mont... 90% 3.61 wn 
righton, Tenn.— : . edar Rapids, Iowa........... ........ . 
ey marble chips............ $3.00 g3.09 Afton, Mich.—(Limestone), per ton...... 1.75 Charleston, S. Cocos ee 2.25-2.65d 3.589 
Crown Point, N. Y.—Mica Belfast, Me.—(Limestone), per ton........ $10.00 Geen, se. Sead .64 ‘cag 2.38 it 
spar b9.00-12.00 = Chi d Brid | is (Eero 20.00 1CaQO, UM, nn .eeeeeneceeeees ceeeeeee 05-2. . 
Davenport, Ia.—White lime- es = an Z ri ae ar hiey Fall Cincinnati, Ohio .............. seseseee 2.22—2.62 3.529 
a |” | eee 6.00 6.00 ee ee ~cstiigig  iemeapap eos Py eee nee 2.24--2.64 3.544 
Easton, Penn.— and West Stockbridge, Mass.—(Lime- t7.50-*9.00 Columbus, eres 2.22-2.62 3.529 
Royal @re@M .......0-::<.:5-. $G6.00-18:006 acsscccsceescss StOME)  --2-e0---ereee---+- ease aeensnah tease onse sn neon = Ra: 1.80 3.399 
Harrisonburg, Va. — Bulk Davenport, Ia.—(Limestone), bags, per Davenport, Iowa .... 2.24 asesst 
marble (crushed, in bags) 712.50 #12.50 TOM u..-eescenseeerereeseeesseee 6.00 et) ae 2.22-2.64 3.549 
Ingomar, Ohio — Concrete Easton, Penn.—In bags.............- 8.00 Denver, Colo. ..... 2.55 cna 
facings and stucco dash.. .................. 11.00-18.00 El Paso, Tex.—Per ton 1.00 Des Moines, Iowa............. ........ 214 sncene 
Middlebrook, Mo.—Red....... ..........-0-0-00 20.00-—25.00 Knoxville, Tenn.—Per bag 1.25 pe a | re 1.95-2.35 3.259 
Middlebury, Vt. — Middle- Los Angeles, Calif.—Per ton, including ANA RN actice” Sencade i ——— 
Oe i se ee 10.05 10.00 sacks: Houston, A crassa scone 1.90 3.634 
Middlebury and Brandon, DS ac aca aa Indianapolis, Ind. ............ 543% 2.09-2.49 3.39] 
Vt.—Caststone, per ton, Oe CRI TS ps ae ees 2.04-2.44 3.549 
including bags ELSE RR a Marion, Va.—(Limestone), bulk, : Dee) a J Seana apennnee 2.60b 3.799 
Phillipsburg, N. J.—Royal bagged, 6.50; 100-Ib. bag.............-...0e+ Jeraes City, Nu J.......---.-.-- cocoons 2.13-2.53 3.431 
green granite subdgsacensines 15.00—18.00 Middlebury, Vt.—Per ton 1) a Kansas City, Mo... w- 4514 1.82 3.229 
Randville, Mich. —Crystalite Randville, Mich.—(Marble), bulk Los Angeles, Calif............. 62% ee 
white marble, bulk............ 4.00 4.00- 7.00 Rocky Point, Va.—(Limestone), 100-Ib. Louisville, Ky. ................. 55% 2.57 3.479 
Rose pink granite, bulk... .................. 12.00 bags, 50c; sacks, per ton, 6.00; bulk.. 5.00 Memphis, Tenn. ...........-. s+ 2.04-2.44 3.349 
Stockton, Calif.—‘‘Nat-rock”’ — Wash.—(Gypsum), bulk, per Milwaukee, Wis. aeeepeern, 3.509 
roofing ~~ | eee eh ie 10.00 Minneapolis, Minn. ........... ....-.- 2.12-2.22 ———mnvene 
Tuckahoe, ¥—Tectaiee Taaudiaa. N. Y 8.00 Montreal, Que. ................ ae et ——- = 
SD saitiamaisiaenccpie “GA cesmairanaiad Waukesha, Wis.—(Limestone), per ton.. 7.00 New Orleans, La............. .45% 1.82 3.619 
Warren, N. H.. 3 17.90-118.95 Wisconsin Points—(Limestone), per ton 15.00 New CO. Se .603% 1.93-2.43 3.339 
Wauwatosa, Wis. 20.00-32.00 Winona, Minn.—(Limestone), sacked, per a ee 1.97 3.279 
Wellsville, i .—Colorado om aa ton, 8.00; bulk, per tome... 6.00 Okishoms, City, “Okla... . 57% a7 tet 
ravertine Stone .............. . 15.00 *L.C.L. +Lessthan 5-tonlots. $C.L. 1100-Ib. bags. sca Sigal > alae cai 7 as : 
WRT Ci “16.00. §C.L. |L.C.1 “em (a) Fob. Middiebery, Vt Coors. Tt - Penn. 331 3.519 
cluding "bags. , (b) In 100-Ib. bags, car. lots, min. . Hy Phoenix,, Ariz. .......... , SO. atte 
car 20 tons. * Per 100 lb. Sand-Lime Brick Pittsburgh, Penn. ............ 2.44 3.349 
ng ign er — secaias 
> ee SS, a eee i) 
Potash Feldspar sapring fost, Reiss oceetoranied nt Rikon, Var 232-272" 568 
Aut 1 Topsh M Col hi Albany, Ga. zi Salt Lake City, Utah... » am yt) em ae 
uburn and Topsham, Me.—Color white, , . seerecteeenseeenes San Francisco, Calif.i... ...... ry ; nari 
98% thru 140-mesh................ceccsscsccsssesssee 19.00 —" Calif. a a... 2600 3.684 
Buckingham, Ore. a White, analysis, sb . SAP aT ee ee St. Louis, Mo......... ee ~ .48 ¥% 1.95-2.35 £3.254 
K20O, 12-13%; NasO, 1.75%; bulk.... 9.00 Brighton, N. : | Rag a ee NR ee 1a sae 
De a Je. * pee Pa oe sna: per Penn. ; 11.00 Pamae Fis. carecuterevacnsnes,  seasense “340 4114 
analysis, K2O, 9. ; Na.O, 1. : SEE | a a EES area : ’ 
SiOs, 69.72%; FesOs, .00%; AlzOs, Deyroit’ Mich. Gi) Toledo, Ohio... 7" 2.20-2.60 3.509 
18.6% (crude); bags, per ton.............. 9.00 Farmington, Conn Topeka, Kans. .................. 50% 2.01 3.419 
: . «ah é pO | ae 53% 2.13 3.539 
East Hartford, Conn. ae white, Flint, Mich, ....-....-----csssccesssssecssseessssenses 18. -00t : WwW. V 2.12-2.52 
40 mesh to 200 mesh 15.00-28.00 Grand Rapids, Mich... .cseceeeeee 12.50 Wheeling, © Vee ceeeeee  eeeeeeee 2.12-2. Cee 
Set. Lied, Gin itike, ohn TN SERIE cesessipssvinineeseecieinciabpsii 14.00-19.00* | Winston-Salem, N. C........ -...... 2.29-2.69 3.599 
98% thea 200 oak 8: cella : 19.35 — Mich. .... 13.00 _Mill prices f.o.b. in carload lots, 
Soda feldspar, crude, bulk, per ton 2200 peo < ~10.00-11.00 yi men st to contractors. ‘ae 
. ‘ely ‘ = , ake Helen, Fla... ... 9.00-—12.00 "8. Sie 2S Sy. rr = 
Glen Rig a, eee red or Lancaster, N. , er a ae 12.25 Bellingham, Wash. yo) ae 
pink; analysis, Ke » 12.81% ; crude.... 7.00 enone as 12.50a Buffington, Ind. Lae A 
Keystone, S. D.—White; bulk (crude).. S00 Mmbawars, let. WW... 22... 11.00 Chattanooga. Tenn. ye. ieee 
Los Angeles, Calif.—Color, white; anal- Ce a, ee 13.00* ee a Se 7, ee 
ysis, K2O, 12.16%; Na2O, 1.53%; Minneapolis, Minn. ................ epee Os 10.00 Davenport, Calif, ........ —..... 2.05 
SiOso, 65.60%; FesOs, .10%; Al2Os, New Brighton, Minn............. = 10.00 SS SS 2 5 
ke F i spar, crude, bags, amo oe sgads cladetuninsbesnuiémaeuaddtaondaised eed se po pga a 7 ET ee cad 
ee RM, EN a NOI coca scaccmincapedasninicekesaaaie 11.00-12.50 ontiac, ICN. ..-------- ° . seeds, he necerenccesececarerncese  senenese 65 one 
Pulverized, ig thru 200 mesh; bags, Portage, Wis. ........-. esecia m5 15.00 Lime and Oswego, Ore... ........ 2.50f a 
eee ce eS rea 15.75-22.50 Prairie du Chien, Wis...................... 1800-3 pT SO ee eee ye aimee 
Pulverized, 20% thru 80 mesh; bags, Rochester, N. Seip ae ob ckisaitous a 75 PROGR WOM icccccicn cccadace 2.15 pee 
TAGs De ate ee Seca en 16.50 page be age RESIS aN 13, 50 Nesihematen. yeas. aed ae 17 as 
me . ie OD Ss > | | Seen E 12.50—14.00 ichar BINS i. - ccgsice 7. 
Murphysboro, lis ane Nao, oneal: Fg SD sade snorenronenitovinens & . i i a.” ee CE ee penne 
‘ * > : ioux Falls, EET coe 13.0 oledo ae (+ —- 
SiO; 3% Fes0s, 0 6% = ae See aaa 13.00 Universal, Penn. oes. coe 1.80 aces 
21.00; belt 2 20.00 Se a a | ae ee 9.00 NOTE—Add 40c per bbl. for bags. *Includes 
gene a ce on Bei secan <ateneneresentores . Syracuse, i TERS: 13.00-14. 00 sacks. *10c disc., 10 days. $10c disc., 15 days. 
¥ anc + —White; crude, bulk...... 8.00 Toronto, Canada (f)....... as 15.00te (a) Includes cloth sacks returnable at 10c each. 
TOUNA, bulk .....-.--.seeceecnesseeeeeeneesesenseneeseee 16.50 Wilkinson, Fla. ................ ~12.00-16.00 (b) 24c bbl. refund for paid freight bill. (c) 35¢ 
Spruce Pine, N. C.—Color, white; anal- Winnipeg, Canada .................-ee. 15.00 bbl. refund for paid freight bill. (d) 40c bbl. re- 
ysis, K2O, 10%; Na.O, 3%; SiOs, *Delivered on job. *5% disc. 10 days. ||Dealers’ fund for paid freight bill? (e) 45¢ bbl. foreign re- 
68% : Fe2O3, 0.10%; AleOs, 18%; price. (a) Less 50c disc. per M, 10th of month. fund. (f) “Velo”? cement, including cost of pap2r 
991%4% thru 200 mesh; bulk... 18.00 (d) 5% disc., 10th of month. (e) Delivered. (f) hag. {“Incor” Perfected prices per bbl. packed in 
(Bags 15c extra.) F.o.b. yard, 12.50. (g) Delivered Milwaukee, 13.00. paper sacks. (g) Also 2.33 per bbl. (h) Also 2.10 
Crude feldspar, bulk..........ceceeceeeeeeee 12.00 (h) Also 15.50. (j) Also 14.00. per bbl. 
Gypsum Products— CARLOAD PRICES PER TON AND PER M SQUARE FEET, F.O.B. MILL 
Wallboard, 
Cement -—Plaster Board— 3x32 or 48” 
Agri- Stucco and ’ am Y4x32x ¥x32x Lengths 
Crushed Ground cultural Calcined Gaging Wood Gaging Plaster Cement Finish 36”. Per 36”. Per 6-10’. Per | 
A r Rock Gypsum Gypsum Gypsum a — White Sanded Keene’s Trowel M Sq. Ft. M A ave M Sa. Ft. | 
et ns 1.70 4.00 4.00 4.00 7 GP eee ee a ee ace 20.00 
Arden, oe: and Los An- 
geles, Calif. Sree 3.00 8.00u 8.00u 10.70u Deere) Gian cee gested ; Sy, re oe eS 
Blue Rapids, Kan..............--. 1.70 ne see | ee eis | aes 10.00 aS ; EE Ra 15.00 20.00 
Centerville, | ae 3.00 10.00 15.00 10.00 10.00 10.50 po 3.50 #384 «sam deere ee } 
Des Moines, (Eee 3.00 8.00 9.00 10.00 : 00 10.50 13.50 12.00 24.00 22.00 18.00 21.00 30.00 | 
i __apeseaele am g  S 4.300 12.30m_........ WRUALOG nn es et | 
pelewanna, N. J. nee 4.50-5. 00 13. 10-14 of See See yy F ee ee 25.00 
ou 
he a 56 €00 «9:00 '8.00 ee ee | 
Grand Rapids, Mich..... -65 6.00 6.00 9.00 17.65 ‘iii 22.75 19.00 12.00 15.00 8.00 
Gypsum, Ohio ow 0-3.00 4.00 6.00  7.00-9.00 9.00 19.00 7.00 24.50 19.00 i 15.00 20.00-25.00 | 
Los Angeles, Calif. ee 7.50—-9.50 7.50-9.50 8.50—10.00 9.00-11.00 ... 9.00-11.00 _... 29.00-34.00 — ay 2 
Onene tL Lodge, Kan......... .70 Gene i see ie "a a Dn ee aa "<5 WOM 6s ae 15.00 20.00 | 
ee See — ~uee jee ‘ OED —eEeEE 3 Seek bm sax eGbeaaek: oll cneaeees 15. .00 
oo, Clinton, ' ae 0 4.00 6.00 10.00 9.00 21.00 7.00 30.15 ye 20.00 30.00 | 
an Eo oS oy : We. exec | ee eee inte”. eee Cae eee ee 
San Francisco, a eo 9.00 13.40 nes 5 ee a ee ere ee es eC | 
Seattle, eee 6.00 10.00m 10.00m 13.00m Oo a 14.00 


innipeg. | er aS 5.00 5.00 7.00 13.00 14.00 14.00 20.00d 25. 00e 33.00 
YOTE—Returnable bags, 10c each; paper bags, 1.00 per ton extra (not returnable. (a) Hardwall plaster, 13.00; casting, ‘finishing molding, 14.00; (b) Cal- 
acoustic plaster, 10.00 at mill; (c) Plaster lath; (d) %4x48x36 in.; (e) 34x48x36 in.; (f) plasterboard 18c to 20c per yd.; (m) includes paper bags; (o) includes 
jute sacks; (u) includes sacks ; (v) retail 35.00. 
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Rock Products 


Market Prices of Cement Products and Slate 


Concrete Block 


Prices given are net per unit, f.o.b. plant or nearest shipping point 










































































: Sizes 

City or shipping point 8x8x16 8x10x16 8x12x16 
cos osidacvcsved nsagecbbssuannistesbansonanpebeo T0 oee  Ceeeee 
Cement City, Mich....... 5x8x12-55.001 
Chicago District} 180.00-210.00a 230.00-260.00a 280.00-330.00a 
Columbus, Ohio .......... © 13.00, neneennennenness ang nnnnnnnnne 7 
Detroit, Mich. .15- CT  -§ “dientirsSeckemens 24-.267 
Forest Park, IIl. a 20 - = =—————“(‘éi Renin 
Grand Rapids, Mich......... AT OOF —becacesnwnsesie 
Graettinger, Iowa ................. es 20, “hese 
Indianapolis, Ind. .............. 5 ee re 
Los Angeles, Calif......... SeBKIZ-5.00" =i sbcunasensn seas 
Olivia and Mankato, Minn. DD ——i(‘éCbbapnsemsinsiow 
ee a rae aoe Gap: «tnenssanecscsese 
SS) | 5 ee: a cane oer een 
Yakima, Wash. 1S |, | jl oe 

*Price per 100 at plant. *Rock or panel face. (a) Face. tDelivered. {Price per 1000. (b) Per ton. 
(c) Plain. 

Concrete Brick 
Prices given per 1000 brick, f.o.b. plant or near- Common Face 
oo Milwaukee, Wis. 14.00 30.00 
Common Face Mt. ag 1 file. ee a Renan ee . re 
Appleton, Minn, ....... 22.00 25.00- 40.00 Pasadena Calif 7210000 ern 
Baltimore, Md. (Del. ac- Philadelphia, Penn. .......... DA evscesesciesseces 
cording to quantity)... 15.50 22.00-— 50.00 Portland, On. pat aes Pd —" 55.00 
antel brick— .00- 
er  g laa a-po lomamemeae Prairie du Chien, Wis... 14.00 22.00- 25.00 
Chicago District .............. re ee Rapid City, S 18.00 30.00- 35.00 
Columbus, Ohio ................ 16.00 17.00 Waco, Texas 16.50 32.50-125.00 
El Paso, Tex.—Klinker.... i ree aa es ee ae " i : 
“ ” Watertown, N. Y 20.00 35.00 
Ensley, Ala. (‘‘Slagtex’’) Ne, See Westmoreland: Wharves 
eae 25.00 35.00- 75.00 Penn 5 14.75 20.00 
UI ROMMEL ccc ceastscs asccatccsesaees 37.00 Winnipeg, Man sue Gas 14.00 22.00 
Friesland, is. 22.00 32.00 Yakima ‘Wash. _. 22.50 . 
Longview, Wash.* ............ 15.00 22.50— 65.00 : ea ca SPA SG ac ie 
Los Angeles, Calif............. | Se *40% off List. 
Wholesale Prices of Slate 
Prices given are f.o.b. at producing point or nearest shipping point 
Slate Flour 
Pen Argyl, Penn.—Screened 200 mesh, $7.50 per ton in paper bags. 
Slate Granules 
Esmont, Va.—Blue, $7.50 per ton. Pen Argyl, Penn.—Blue grey, $7.50 per ton. 
Granville, N. Y.—Red, green and black, $7.50 per ton. 
Roofing Slate 
soeveses ; Prices per square—Standard thickness. 

City or shipping point: 16-in. Y-in -in. Y,-in. ¥%-in. 1-in. 
Arvonia, Va.—Oxford gray Buckingham 14.62 18.13 23.40 26.33 32.14 40.95 
Bangor, Penn.—No. 1 cleat.................... 9.50-13.00 22.00 26.00 30.00 40.00 50.00 

EE Lo OO ee ------ 8.00— 9.25 18.00 22.00 26.00 36.00 46.00 

Og SS Seen See 8 sll (tl el! (ité‘éi ee 

Je ee ea SOeneO:. whic “ater «TeSSem™ Shee |e 
Chapman Quarries, Penn.—No. 1.......... Le | a eg ee 

Na alias nctnsereiniovicn tas ta! eo 

MMM cra peed cc esetveccssnees’ \ -jpbbckenstis 16.00 23.00 26.00 32.00 40.00 
Fairhaven, Vt.— 

Mottled ig and unfading green.... 21.00 24.00 30.00 36.00 48.00 60.00 
Granville, N. Y.—Sea green, weathering 14.00 24.00 30.00 36.00 48.00 60.00 

Semi-weathering, green and gray........ 15.40 24.00 30.00 36.00 48.00 60.00 

Mottled purple and unfading green.... 21.00 24.00 30.00 36.00 48.00 60.00 

_ SS ae 27.50 33.50 40.00 47.50 62.50 77.50 
Monson, Maine 19.80 Mee. | tee. ee ek ee eee 
Penn Argyl, Penn. (Albion Bangor)... __ ......... 16.00 23.00 27.00 37.00 46.00 

Albion-Bangor No. 1 Clear......000......... 7.25-10.50 >... 2 ey he SO.) OC SS 

Cathedral ND csctcriciniaudeisedshbeunipcecesies 10.50-12.50 18.00 25.00 29.00 39.00 48.00 

[So ee 8.00-8.50 18.00 22.00 26.00 36.00 46.00 

eee 15.00 24.00 30.00 36.00 48.00 60.00 
Slatedale and Slatington, Penn.— 

Genuine Franklin fe paurehinccweacntvarscsaveaneeoxs 11.25 22.00 26.00 30.00 40.00 50.00 

Blue Mountain No. 1.............. 10.50 22.00 26.00 30.00 40.00 50.00 

Blue Mountain No. 1 clear 9.50 18.00 22.00 26.00 36.00 46.00 

Blue Mountain No. 2 clear 8.00 18.00 22.00 26.00 36.00 46.00 


(a) Prices are for standard preferred sizes (standard 3/16-in. slates), smaller sizes sell for lower prices. 
(b) Prices other than 3/16-in. thickness include nail holes. 


(c) Prices for punching nail holes, in standard thickness slates, vary from 50c to $1.25 per square. 
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Cement Roofing Tile 


Prices are net per square, carload lots, f.0.b. 
nearest shipping point, unless otherwise stated. 


Camden and Trenton, N. J.—8x12, per sq.: 
Red 
eee nei DORE en Ee Peer ater 

RM! | es aa. Semen Re en eer 

Detroit, Mich.—5x8x12, per M...............0--:0000 

Houston, Texas—Roofing Tile, per sq 

Indianapolis, Ind.—9x15-in. 

Gray 











Green 





Pasadena, Calif. (Stone Tile) : 
SORE, WHEE RO oes coss eceensnccatepesececctanesasccvene 


SUM, SIO TO nccsccicctn cccsecaccesaloncanbouenpeterers 
SIGMOR IS, Per TOG. cao cas ces cans osccscsnsaveumerevensee 


Tiskilwa, IIl.; 
A a es ogee day Sars cans hn cescbveaneeete 15.00 
Wildasin Spur, Los Angeles, Calif. 
(Stone-Tile) : 
BUCO, OE Dos csacesdosncsessscrassssiocsseiavtcewsetioes 50.00 
Barta, RN | leon cs okict scans pssecosctansscccensvioenereers 60.00 
Prairie du Chien, Wis. : 
CR ary BOE TR sscsisevedsc~scecsncesustevtaresiossacceseescestuce 82.00 
a eg, OE oavipsces cor scare<endnonoreteosmecseenen= 46.00 
5x8x6 (half-tile), per M............... 
5x8x10 (fractional), per M 
Yakima, Wash. (Building Tile) : 
5x8x12 











Cement Building Tile 


Cement City, Mich. : 
5x8x12, per 100 ? 
Chicago District (Haydi 
4x 8x16, per 100 
Sx Gri6, ger 700............-... 
8x12x16, per 100...............--.-cec--ceececerscsseeeseeeee 
Columbus, Ohio: 
5x8x12, per 100............-.-cseeecseeeeseeetssneseesneee 
Detroit, Mich. : 
S34XBx12, per M..............cs-cccserossrsesesseceonessscees 
Grand Rapids, Mich.: 
5x8x12, per 100........ nt alee i a aaa aati 
Longview, Wash.: 
MI NE I nic cient acandacacennscncsseansnsiucnsaciusiens 
AN I ass does ci caciclesacacoccestucccameantsrecace 
Mt. Pleasant, N. Y.: 
ee a ciiva ca seuss acdovsndnchistcsaaabonnarenoon 
Houston, Texas: . 
5x8x12 (Lightweight), per M...................... 





Cement Drain Tile 


Graettinger, Iowa.—Drain tile, per foot: 
5-in., .04%4; 6-in., .05%; 8-in., .09; 10- 
in., .12%4; 12-in., .17%; 15-in., .35; 18- 
in., .50; 20-in., .60; 24-in., 1.00; 30-in., 
1.35; 36-in. 

Longview, Wash.—Drain tile, per foot: 3-in., 

5; 4-in., .06; 6-in., .10; 8-in., 
10-in. 

Olivia and Mankato, Minn.—Cement drain 
PRN EI No cccccescsanvesicess sxsuisesvome phsdcpvaaecsvotbcses 


Tacoma, Wash.—Drain tile, per 100 ft. 











Current Prices Cement Pipe 
Culvert and Sewer 4 in. 6 in. 8-in. 
Detroit, Mich................. 
Detroit, Mich. (c) 
Sewer 
LS Se ae 
Grand Rapids, Mich. (b) 
Houston, Texas .......... 
Indianapolis, Ind. (a).. 
Longview, Wash........... 
Mankato, Minn. (b).... 
Newark, N. J................. 
Norfolk. Neb. (b)........ 
Olivia, Mankato, Minn. 
Paullina, Iowat .......... 
Somerset, Penn. .......... 
Tiskilwa, Ill. (rein.).... 


a 


10 in. 


Prices are net per foot f.o.b. cities or nearest shipping point in carload lots unless otherwise noted 


12in. 15-in. 
-40 -60 

.95 1.25 

.70 .90 

55% .90 

85 -90 


22 in. 


15.00 per ton 


18in. 20 in. 
-90 1.20 

1 | re 

1.20 

i 

CS oor 


1 
Sewer pipe 40% off list; 
1 


$21-in. 


24 in. 


1.80 
2.20 






-60 cone 
culvert—list 
50 i753 





27in. 30in. 36in. 42in. 48in. 54in. 60in. 
2.00 2.50 3.30 4.50 5.75 6.50 8.00 
2.50 3.00 3.50 5.00 6.50 8.00 10.00 
2.10 2:35 3.50 4.00 5.60 6.90 7.85 
fee 2.50 sane athe mei ae fous 
2.50 3.25 tae tte | (lt 

GM aks 7.78 

ae 202 askew 7.78 

BO lene 

5.93 683 7.70 

6.14 6.96 7.78 
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Portland Cement in December—Summary of 
Estimates by Months and Districts, 1928 


Preliminary Estimates Indicate Production of 175,455,000 
Barrels and Shipments of 175,968,000 Barrels in 1928 


HE PORTLAND CEMENT INDUS- 

TRY in December, 1928, produced 12,- 
189,000 bbl., shipped 7,384,000 bbl. from the 
mills and had in stock at the end of the 
month 22,573,000 bbl., according to the 
United States Bureau of Mines, Depart- 
ment of Commerce. The production of 
portland cement in December, 1928, showed 
an increase of 1.6% and shipments an in- 
crease of 19.1%, as compared with Decem- 
ber, 1927. Portland cement stocks at the 
mills were 2.2% higher than a year ago. 

The preliminary totals for 1928 show in- 
creases of 1.6% in production and 2.1% in 
shipments over the final totals for 1927 as 
given on the succeeding pages. 

The statistics here presented are com- 
piled from reports for December from all 
manufacturing plants except two, for which 
estimates have been included in lieu of actual 
returns. 

In the following statement of relation of 
production to capacity the total output of 
finished cement is compared with the esti- 
mated capacity of 159 plants at the close 
of December, 1928, and of 155 plants at the 
close of December, 1927. 

RELATION OF PRODUCTION TO 
CAPACITY 
Dec. Dec. Nov. Oct. Sept. 


1928 1927 1928 1928 1928 
Pct. Pct. Pct. Pct. Pet. 


The month .......... 60.4 60.7 77.4 87.1 91.7 
12 months ended.. 74.0 73.9 74.1 73.8 73.7 


Month 1927—Production—1928 
January . 10,410,000 11,839,000 
February . : . 9,253,000 11,363,000 
March ......... ; . 12,397,000 12,501,000 
April .... ; : ... 14,246,000 13,844,000 
| , ‘ . 15,677,000 16,025,000 
June... - ade . 15,437,000 15,940,000 


PORTLAND CEMENT SHIPPED FROM 


Shipped to 1927—Oct.—1928 
Alabama } . 268,221 226,835 
Alaska .... a mena 0 132 
Arizona . : sesheos 40,461 60,063 
Arkansas eee 92,180 126,798 
California ; ease 1,170,744 1,145,337 
Colorado i a 120,300 114,600 
Connecticut . — 214,120 259,374 
Delaware é 34,107 73,582 
District of Columbia 97,408 133,450 
Florida 153,713 142,911 
Georgia . Saar 180,537 
Hawaii : 23,201 34,436 
Idaho. ; ; 32,774 28,253 
Illinois ; : ..... 1,892,207 72,127,381 
Indiana : . 701,944 658,331 
Iowa . 527,340 442,740 
Kansas 305,427 316,943 
Kentucky . 223,764 203,725 
Louisiana 131,902 106,819 
Maine 49,167 72,694 
Maryland scncese | ae 307,849 
Massachusetts . 302,248 337,880 
Michigan . _.. 1,270,331 —-1,449,956 
Minnesota : . 345,054 306,698 
Mississippi ...-- 105,002 133,253 
Missouri : .. 502,478 583,508 
Montana . ; _ 35,507 52,977 
Nebraska canevesececadiecs, J 174,041 
Nevada ie a 5,381 9! 
New Hampshire sis 53,052 73,003 


New Jersey 870,585 1,064,536 
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(A) Stocks of finished portland cement at factories; (B) Production of finished 
portland cement; (C) Shipments of finished portland cement from factories 


PRODUCTION AND STOCKS OF CLINKER, BY MONTHS, IN 1927 AND 1928 


Stocks at 
1927 


9,989,000 
11,943,000 
12,997,000 
13,335,000 
12,514,000 
10,926,000 


end of month 
1928 


9,672,000 
12,237,000 
14,463,000 
15,002,000 
14,329,000 
12,944,000 


MILLS INTO STATES 


1927 


252,077 
132 


1,027,706 
74,276 
170,103 
20,630 
70,727 
142,655 
143,624 
8,726 
16,447 
880,391 
289,212 
123,547 
218,395 
114,964 
110,968 
30.019 


672,737 


-Nov.—1928 
192,012 
264 
56,742 
99,304 
1,025,113 
52.084 
161,388 
25,357 
88,507 
117,845 
146,394 
22,593 
17,765 
930,003 
258,523 


146,416 
104,808 
30.175 
157,297 
224,846 
728,972 
124,063 
124,113 
364,782 
25,857 
67,962 
9,566 
37,083 
690,435 


Stocks at end of month 
1928 


Month 1927—-Production—1928 1927 
July ....... _. 15,697,000 15,981,000 9,609,000 11,707,000 
August 16,396,000 16,202,000 7,887,000 9,357,000 
September ; 15,931,000 15,909,000 6,490,000 7,566,000 
October . 16,469,000 15,782,000 5,960,000 5,944,000 
November 14,698,000 14,930,000 6,374,000 *5,953,000 
December : . 13,177,000 13,426,000 7,660,000 7,385,000 

*Revised. 


IN OCTOBER AND NOVEMBER, 1927 AND 1928, IN BARRELS* 


Shipped to— 1927—Oct.—1928 1927—-Nov.—1928 
New Mexico .. 29,552 37,837 23,695 21,301 
New York .... . 2,119,748 2,445,879 1,514,114 1,565,942 
North Carolina . . 302,904 238,528 264,393 248,290 
North Dakota f 27,700 41,390 5,437 14,375 
Ohio 1,284,751 1,312,086 675,806 707,863 
Oklahoma 301,163 314,273 319,776 238,178 
Oregon , 122,443 120,863 80,653 65,960 
Pennsylvania ....... . 1,413,406 1,651,472 932,367 958,080 
Porto Rico ; 500 0 0 500 
Rhode Island . : 71,567 87,953 58,352 61,403 
South Carolina ‘ 112,445 154,004 133,046 135,037 
South Dakota 57,753 52,621 13,870 17,271 
Tennessee . 231,850 344,413 174,923 257,552 
Texas .. 523,015 564,578 506,726 447,090 
Utah 41,022 51,793 30,046 29,404 
Vermont 52,392 107,388 21,938 31,272 
Virginia 181,685 220,617 145,820 148,508 
Washington 220,784 261,412 129,611 243,351 
West Virginia 205,074 170,134 104,307 94,931 
Wisconsin ’ . 541,528 622,618 214,907 258,637 
Wyoming , 15,102 17,682 15,407 11,987 
Unspecified. 1,954 711,413 32,465 32,678 

18,045,955 19,777,550 11,575,030 11,884,101 
Foreign countries 59,045 58,450 43,970 66,899 


Total shipped from cement 


plants : -18,105,000 19,836,000 11,619,000 11,951,000 
*Includes estimated distribution of shipments from three plants each month. 
+ Revised. 
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PRODUCTION, SHIPMENTS, 
DIST RICTS, IN DECEMBER, 


AND STOCKS OF 
1927 


| Peebeation 


District 1927 
East’n Penn., N. J. and Md..... 2,941,000 
New York and Mainet : 701,000 
Ohio, West’n Penn., W. Va. 970,000 
Michigan . cape Saeseoe 
Wis., IIl., Ind. and ‘Ky. 1,605,000 
Va., "Tenn. » ak Maes, la. a La: 1,162,000 
East’n Mo., la., Minn., S. Dak. 1,247,000 
West’n Mo., Neb., Kan., Okla. 713,000 
ae ; , ee toes Sicpcasites 514,000 
Colo., Mont. and Utah............... 113,000 
California 902,000 
Oregon and Washington 179,000 


1928 
2,760,000 
812,000 
1,029,000 
1,058,000 
1,683,000 
1,084,000 
1,269,000 
691,000 
472,000 
206,000 
909,000 
216,000 


Rock Products 


December——— 
Shipments 


1927 1928 1927 1928 
1,671,000 1,963,000 5,107,000 5,047,000 
402,000 495,000 1,529,000 1,656,000 
445,000 606,000 2,607,000 2,861,000 
317,000 416,000 2,205,000 1,998,000 
544,000 644,000 2,614,000 2,668,000 
786,000 870,000 1,682,000 1,896,000 
240,000 359,000 2,732,000 2,882,000 
357,000 507,000 1,620,000 1,335,000 
358,000 375,000 407,000 522,000 
63,000 68,000 370,000 535,000 
890,000 914,000 809,000 753,000 


127,000 167,000 400,000 420,000 


FINISHED PORTLAND CEMENT, BY 
AND 1928, AND STOCKS IN NOVEMBER, 1928 


Stocks 


Stocks at end: of month at end of 

Nov. 1928* 
4,251,000 
1,339,000 


2,439,000 


1,355,000 
1,629,000 


1,683,000 


1,972,000 


1,150,000 
424,000 
398,000 
757,000 
372,000 





11, 999, 000 12,189,000 6, 200, 000 7, 384, 000 22,082,000 22,573, 000 17, 769,000 


PRODUCTION, SHIPMENTS, 


AND STOCKS OF 


MONTHS, IN 


1927 AND 1928 


FINISHED PORTLAND CEMENT, BY 


Stocks at end of month 
1927 





Month 1927—Production—1928 1927-——Shipments—1928 1928 
January 8,258,000 9,768,000 5,968,000 6,541,000 22,914,000 25,116,000 
Ds nes 7,377,000 8,797,000 6,731,000 6,563,000 23,563,000 27,349,000 
March . 11,450,000 10,223,000 11,100,000 10,135,000 23,922,000 27,445,000 
ME isa ca psccisatusnesees 14,048,000 13,468,000 14,350,000 13,307,000 23,654,000 27,627,000 

So eee: 16,701,000 *17,308,000 16,865,000 18,986,000 23,503,000 25,984,000 
eS A RATER 17,224,000 *17,497,000 19,761,000 18,421,000 20,972,000 25,029,000 
i _—_— .... 17,408,000 *17,474,000 18,984,000 19,901,000 19,397,000 22,580,000 
August . . 18,315,000 *18,759,000 21,411,000 21,970,000 16,292,000 19,374,000 
September .... 17,505,000 *17,884,000 19,828,000 20,460,000 13,996,000 16,799,000, 
October ... 17,174,000 17,533,000 18,105,000 19,836,000 13,141,000 14,579, 000° 
November . 14,449,000 15,068,000 11,619,000 11,951,000 16,022,000 *17,769,000 
December _ .............. 11,999,060 12,189,900 6,200,000 7,384,000 22,082,000 22,573,000 

171,908,000 175,968,000 170, 922,000 RP eeeeOO eee 


PRODUCTION AND STOCKS = CLINKER (UNGROUND CEMENT), 
IN DECEMBER, 1927 AND 1928 

District 1927—Production—1928 1927 
Eastern Pennsylvania, New Jersey and Maryland............ 3,051,000 2,893,000 1,001,000 
BN RINE PAIR NY oo pos cincsciccneneas oecscsccssnccssnessccsanecnpcoaasestion 753,000 976,000 399,000 
Ohio, Western Pennsylvania and West Virginia... - 1,332,000 1,352,000 1,100,000 
Michigan AE NEES ES naan ree eee 1,103,000 1,242,000 745,000 
Wisconsin, Illinois, Indiana and Kentucky... ..... 1,828,000 1,815,000 511,000 
Virginia, Tenn.. Alabama, Georgia, Florida, Louisiana... 1,246,000 1,150,000 756,000 
Eastern Missouri, Iowa, Minnesota and South Dakota.. 1,305,000 1,352,000 474,000 
Western ween Nebraska, Kansas and Oklahoma 733,000 747,000 247,000 
Texas Ean eRe Sceenceenabcauee 510,000 483,000 180,000 
Colorado, “Montana and Utah... 85,000 229,000 371,000 
Se Seo ae aaa 1,038,000 960,000 1,491,000 


Oregon and Washington ashen 


*Revised. 


SUMMARY OF MONTHLY 


+Maine began producing in April, 
ESTIMATES OF 


1928, 


PRODUCTION AND SHIPMENTS OF 


227,000 


13 426, 000 


193,000 385,000 


13,177,000 4, 660, 000 


and shipping in May, 1928. 


(In thousands of barrels) 
(Revised January 10, 1929) 


BY DISTRICTS, 


Stocks at end of month 
1928 


903,000 
898,000 
856,000 
659,000 
423,000 
799,000 
475,000 
396,000 
148,000 
344,000 
1,198,000 
286,000 


7,385,000 


EXPORTS OF 


Exported to— 


Canada 
Central 
Cuba 


Other West Indies and Bermuda. 


Mexico 


South America 
Other Countries ......... 


IMPORTS OF 
COUNTRIES, AND BY DISTRICTS, IN 
NOVEMBER, 1928 


Imported 





February 2, 1929 


HYDRAULIC 
COUNTRIES IN NOVEMBER, 


America 








HYDRAULIC 


District into 






CEMENT BY 


1928 
Barrels Value 
. 2,608 $11,896 
3,861 10,959 
5,782 19,507 
a 996 20,421 
9,699 28,763 
...32,982 133,099 
... 6,385 35,665 
69,313 $260,310 


CEMENT BY 








from which imported Barrels 
Qe ee 6,312 
Massachusetts sine Agee 
New Orleans ........ 2,500 
Belgium............ New York .... 11,014 
Oregon .... 3,249 
| Sabine er 420 
South Carolina 10, 000 
‘cr, | eee 37,017 
Canada.. Maine and N. H. 2,648 
Denmark........... INOW YORE c.2 ccc 9,113 
France.............. § New York ....3. 2 
ee FCP OMOSE acl oasihenetes 13 
Co ee : 15 
Germany Los Angeles .......... ¢ 3,299 
oF [ New York ...00.. 9,874 
United K’gd’m 4 Oregon .................. ,419 
| Philadelphia ........ .« HOO 

Z| Oe ae 5 


Grand total... 


67,240 


Value 
$6,057 
4,451 
3,028 
12,097 
4,208 
2,952 
12,073 


$44, 866 
$6,27 8 


$9,500 
$4 

30 

$34 


$8,015 





$15,597 
3,040 


$92,468 


DOMESTIC HYDRAULIC CEMENT SHIPPED 


TO 


Porto 


ALASKA, 


IN NOVEMBER, 


HAWAII AND PORTO 
1928 


Barrels 


a eeicte ica hese one Pages EV 37-133 
Rico 





32,517 


PRODUCTION 
District Jan. Feb. Mar. Apr. May June rd Aug Sept Oct. Nov. Dec. 1928 
Eastern Penn., New Jersey and Maryland 2,351 2,135 2,512 3,084 3,823 4,065 3,832 4,024 3,610 3,743 3,338 2,760 39,277 
New York and Maine”.................. 549 305 587 831 1,291 1,208 1,207 1,320 1,205 1,204 962 812 11,481 
Ohio, Western Penn. and West Virginia 752 978 851 1,321 1,812 1,720 1,843 2,047 2,276 2,120 1,587 1,029 18,336 
UNMET NRNE etC  y  o =, 379 303 560 1,056 1,280 1,456 1,662 1,614 1,573 1,550 1,409 1,058 13,900 
hag rg Illinois, Indiana and Kentucky 1,354 901 933 1,438 2,384 2,446 2,375 2,548 2,411 2,238 1,973 1,683 22,684 
Va., Tenn., Ala., Ga., Fla. and La.. 1,109 1,037 1,268 1,381 1,337 1,391 1,414 1,508 1,433 1.561 1,413 1,084 15,936 
Eastern Mo., Towa, Minn. and South Dakota 1,107 747 687 1,142 1,766 1,715 1,736 1,901 1,735 1,599 1,283 1,269 16,687 
Western Mo., Neb., Kans. and Okla. 476 487 645 906 1,188 1,055 1,027 1,181 1,201 1,190 884 691 10,931 
ean se NOONE 463 460 552 557 531 540 561 519 544 617 529 472 6,345 
c olorado, Montana and U tah......... 176 108 160 200 311 275 260 290 321 199 238 206 2,744 
California . i 939 1,164 1,171 1,254 1,175 1,206 1,124 1,288 1,124 1,177. 1,173 909 13.704 
Geos sad Wasiactcn___... 113. 1172 297 298 410 420 433 519 451 335 279 216 «3,943 
9-768 8,797 10,223 13,468 17,308 17,497 17,474 18,759 17,884 17,533 15,068 12,189 175,968 
SHIPMENTS 
Eastern Penn., New Jersey and Maryland...... 1,545 1,456 2,396 3,303 4,200 4,081 4,042 4,403 4,141 4,753 3,153 1,963 39,436 
~ tagging +l gual 316 288 499 850 1,239 1,264 1,428 1,519 1,355 1.375 725 495 11,353 
Ohio, Western Penn. and West Virginia 453 487 834 1,154 1,898 1,759 2.172 2,687 2,559 2,294 1,133 606 18,036 
ES SEES ena ener eae 300 319 505 846 Soper 2,734 1,872 2,070 1,991 1,673 811 416 14,041 
Wisconsin, Illinois, Indiana and Kentucky. 519 578 1,004 1,670 2,793 2,443 2,863 3,076 3,085 2,646 1,272 644 22,593 
Va., Tenn., Ala., Ga., Fla. and La. 938 922 1,298 1,276 1,500 1,409 1,419 1,699 1,475 1,576 1,350 870 15,732 
E astern Mo., Iowa, Minn. and South Dakota 276 319 730 1,154 2,143 2,109 2,323 2,72 2,236 1,705 de? 359 16,503 
Western Mo., Neb., Kans. and Okla..... 451 495 829 803 1,181 1,058 1,227 Lake 1,270 1,361 726 507 11,220 
NNR ree ea coe ohn esicc cate sntcanepiete 447 423 562 538 610 573 603 623 520 552 451 375 6,277 
Colorado, Montana and Utah..... ; 67 85 174 217 267 299 291 364 316 282 145 68 2,575 
California .... bbseekeoies 1,431: 2,016 1,082 1,184 i235 1,255 1,192 1,294 1,102 1,257 1,103 914 13,745 
Oregon and W ashington peteceianes : 118 175 222 gaz 413 440 469 551 410 362 305 167 3,944 
6,541 6,563 10,135 13,307 18,986 18,421 19, 901 21,970 20, 460 19,836 11, 951 7,384 175,455 
*Maine began producing in April, 1928, and shipping in May, 1928. 
SUMMARY OF ESTIMATES OF STOCKS OF FINISHED PORTLAND CEMENT AT END OF EACH MONTH IN 1928, BY DISTRI 
(In thousands of barrels) 
(Revised January 10, 1929) 

District Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. 
Eastern Pennsylvania, New Jersey and Maryland.... - 5,886 6,566 6,682 6,488 6,153 6,131 5,913 5,524 4,98 4,011 4,251 
New York and Maine* : . 1,761 1,778 1,866 1,847 1,899 1,843 1,622 1,423 L273 1,102 1,339 
Ohio, Western Pennsylv: ania and West Vi irginia.... 2,903 3,393 3,411 3,577 3,482 3,434 3,096 2,447 2,159 1,985 2,439 
Michigan MORE RA Pe eT ae a ee Z.ae1 2,205 2,260 2,467 2,240 1,955 1,748 1,297 879 757 1,355 
Wisconsin, Illinois, “Indiana and Kentucky 5 3,409 3,732 3,661 3,429 3,011 3,004 2,506 1,967 1,283 924 1,629 
Virginia, Tennessee, Alabama, Georgia, Flor ida and Louisiana.. : 5851 1,966 1,935 2,040 1,888 1,872 1,867 1,676 1,634 1,619 1,683 
Eastern Missouri, Iowa, Minnesota and South Dakota . dee 3,955 3,912 3,901 3,524 3,131 2,544 2,073 1,572 1,466 1,972 
Western Missouri, Nebraska, Kansas and Oklahoma . 1.655 1,647 1,463 1,566 1,573 1,570 1,370 1,222 1,164 993 1,150 
ae 423 460 450 468 389 356 314 yn if 281 346 424 
Colorado, Montana and Utah... 473 496 482 465 510 486 456 382 387 304 398 

. .] SuSE SS Ss ee ee err Ieee 616 764 860 929 869 820 752 746 768 687 757 
Oregon and W ashington 391 387 463 450 446 427 392 360 412 385 372 

é : ; 25 116 27,349 27,445 27,627 25,984 25,029 22,580 19, 374 16,799 14,579 17,769 

*Maine began producing in April, 





1928, and shipping in 


May, 1928. 


RICO, 


Value 


$66,473 
13,256 


$79,729 


FINISHED PORTLAND CEMENT IN 1928, BY DISTRICTS 


1927 
42,687 
10,776 
17,339 
13,965 


16,016 
14,358 
10,093 
5,656 
2,179 
14,581 
3,535 


173,207 


41,657 
10,531 
17,202 
13,708 
22,395 
15,530 
14,567 
10,251 

5,692 

2,294 
14,433 

3,605 


171,865 


CTS 


Dec. 
5,047 
1,656 
2.861 
1,998 
2,668 
1,896 
2,882 
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SUMMARY OF MONTHLY ESTIMATES OF a INKER (UNGROUND PORTLAND CEMENT) PRODUCED AND IN STOCK AT MILLS IN 


District 
Eastern Pennsylvania, New Jersey and Maryland........ 
1 Oe a eo ee as eae 
Ohio, Western Pennsylvania. ‘and West Virginia. 
pO Ee Se SES er Ree 
Wisconsin, Illinois, Indiana and Kentucky.................... 
Virginia, Tenn., Ala., Ga., Fla. and Laa....... 
Eastern Missouri, Iowa, Minnesota and South Dakota 
— Missouri, Nebraska, Kansas and Oklahoma.. 
NEE’. -_. Kult minhasalianihin ba gilded cabekasaeaermomametiolteiadebedace cacal mained elated 
Colorado, Montana and Utah.. 
OO eee eee 
Oregon and Washington 


Eastern Pennsylvania, New Jersey and Maryland...... 
New York and Maine%...... 

Ohio, Western Pennsylvania and West Virginia 
eee ee aaa 

Wisconsin, Illinois, Indiana and Kentucky 

Virginia, Tenn., Ala., Ga., Fla. and La.. 

Eastern Missouri, Iowa, Minnesota and South Dakota 


Western Missouri, Nebraska, Kansas and Oklahoma 
pee : : 
ee Montana and Utah. 

California 


Oregon and W ashington 
*Maine began producing in April, 1928, 


and shippir 


EXPORTS AND IMPORTS OF HYDRAULIC 





————1927—-Exports—1928— 
Month Barrels Value _ Barrels 
Se) Seca mon eae 75,346 $254,072 56,400 
fg 5 ous Se 233,985 62,828 
WIN asddsiasiseccupataxicesiecas 67,956 240,165 74,983 
pS eee me 72,383 243,832 61,676 
lay esse Se 205,574 70,173 
NMI  csiacossdeadecioaas .... 69,205 237,281 59,536 
i eclececade » tase 249,737 83,759 
August... einiciscs bandas 61,371 209,198 88,736 
IDO cccsacccnccssnavasniia 57,890 207,817 71,995 
SS eee 67,639 230,668 62,137 
FNOUCUIIEE  nscceccccascccncicoceses 79,764 257,428 69,313 
J ey ee 62,099 226,960 
816,726 $2, 796, 717 


Sales of Lime in 1928 


HE estimated sales of lime by producers 

in the United States in 1928 amounted to 
4,395,000 short tons, valued at $36,600,000, 
according to estimates furnished by lime 
manufacturers to the United States Bureau 

Mines, Department of Commerce. This 
is a decrease of less than 1% in quantity and 
5% in value as compared with sales of 
4,414,932 tons, valued at $38,638,413, in 1927. 
The estimated sales of hydrated lime, which 
are included in these figures, amounted to 
1,568,000 tons, valued at $13,395,000, a de- 
crease of 2% in quantity and 8% in value 
from 1,596,906 tons, valued at $14,581,695, 
produced in 1927. The average unit value 
of all lime showed a decrease from $8.75 a 
ton in 1927 to $8.33 in 1928. 


Industry Unsettled 


Conditions in the lime industry during 
1928 were reported as unsettled, and it is 
difficult to determine whether the 
small decrease shown above will be aug- 
mented or eliminated by later complete and 
accurate returns. Reports indicate that lime 


estimated 


for construction, sales of which amounted 
to 2,148,840 tons, valued at $20,962,759 in 
1927, will show a decrease in 1928, possibly 
to around 1,950,000 tons. Demand was re- 
ported by some producers of building lime 
as better in 1928 than in 1927, but a large 
number of producers reported it as the same 
or from 10 to 25% less than in 1927. 


. 1,062 1,156 1,124 1,411 
7 
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THE UNITED STATES IN 1928, BY DISTRICTS 


(In thousands of barrels) 
(Revised January 10, 1929) 


PRODUCTION 
Jan. Feb. Mar. Apr. May June July 
2,727 2,613 2,939 3,067 650 3,665 3,662 


744 552 750 924 


3 
1 
1 
664 908 1,048 1,27 K 
1,787 1,662 1,491 1,857 1,916 1,984 
1,140 1,226 1,397 1,2 
1 
1 


1) 224 1,005 913 1,198 596 1,584 1,628 


629 621 666 998 ,098 1,031 1,039 
418 455 544 556 546 479 561 
161 136 212 206 285 256 229 
989 1,004 1,180 1,187 1,243 1,137 1,096 
194 230 377 361 355 358 391 
11,839 11,363 12 501 13,844 16,025 15,940 15,981 


STOCKS (END OF MONTH) 
1,241 1,645 1,948 2,000 2,267 1,941 1,840 
603 855 1,023 1,125 1,042 995 963 


1,607 1,890 1,998 1,903 1,938 1,663 

- aokae 1,525 1,880 1,881 1,879 1,699 1,357 
835 1,727 2,457 2,915 2,012 1,506 1,139 
910 1,025 995 1,029 964 956 966 
603 866 1,096 1,162 1,011 900 812 
396 535 559 657 580 563 580 
141 145 149 157 179 94 102 
356 385 442 447 421 402 373 


ee 1,544 1,392 1,410 1,349 1,437 1,373 1,371 


469 530 614 682 634 577 541 
9,672 12,237 14,463 2 14,329 


15,002 
ig in May, 1928. 


CEMENT, BY MONTHS, IN 1927 AND 1928 





— ————-1927—-Imports—1928 
Value i arrels Value Barrels Value 
$204,875 193,175 $269,661 234,753 $342,797 
221,620 130.421 200,680 164,408 217,525 
265,719 181,145 261,519 235,930 330,074 
205,882 192,318 313,262 249,458 324,371 
236,005 178,929 263,618 190,509 256,872 
201,313 129,111 201,682 266,537 359,637 
291,055 175,042 249,665 112,887 151,877 
302,866 117,605 170,167 259,988 358,858 
252,843 233,066 304,796 173,439 226,295 
246,010 221,274 321,777 152,210 226,909 
260,310 141,485 190,419 67,240 92,468 
156,609 209,205 


2,050,180 $2,956,451 


Chemical lime in most cases was reported 
in equal or increased demand. The sales of 
this product in 1927 were 1,943,199 tons, 
valued at $15,437,783. For 1928 the esti- 
mated production is 2,100,000 tons. Included 
in chemical lime the sales of refractory lime 
(dead-burned dolomite) in 1928 were esti- 
mated by the producers at 447,400 tons, com- 
pared with 374,415 tons, valued at $3,459,803 
in 1927, an increase of 19% in quantity. 

Lime for agricultural use seemed in fair 
demand, with the output estimated at 345,000 
tons, somewhat more than the output for 
1927, which was 322,893 tons, valued at 


LIME SOLD BY THE PRODUCERS IN T 

. 27 

Hydrated lime — 

(short tons) 

Ohio . 702,246 


(short tons) 
987,726 


Pennsylvania 264,491 813,571 
Missouri 84,402 267,776 
West Virginia 44,646 244,950 
Alabama 31,055 206,010 
Tennessee 57,609 181,385 
Virginia 64,132 178,426 
Wisconsin 13,698 197.667 
Massachusetts 19,955 189,343 
Maine ...... ; c*) 116,566 
Illinois 29,909 115,203 
Michigan 17,303 101,172 
Indiana 44,183 116,171 
New York . 37,842 98,071 
Texas 33,749 80,796 
California 11,965 64,934 
Maryland 28,747 55,405 
Vermont 10,571 61,024 
Connecticut ¢*) 53,304 
Utah ¢*) 48,882 
Arizona . (*) 41,859 
Arkansas ¢*) 35,375 
Washington EF) 23,959 
Undistributed 100,403 134,757 

1,596,906 4,414,932 


*Included under ‘‘Undistributed.” 


12,944 11,707 


—Total lime - 


Aug Sept. Oct. Nov Dec Year 
3,680 3,280 3,265 3,151 2,893 38,592 
1,146 1,101 1,103 1,035 976 11,834 
1,632 1,748 1,856 1,568 1,352 17,859 
1,305 1,260 1,303 1,291 1,242 13,644 
2,014 2,073 2,122 2,029 1,815 22,421 
1,375 1,401 1,445 1,409 1,150 15.787 
1,694 1,519 1,444 1,325 1,352 16,482 
1,089 1,095 1,089 915 747 11,017 

539 557 570 540 483 6,248 


220 309 222 243 229 2,708 














1,106 1,201 1,089 4,157 960 13,349 
402 365 274 267 227 3,801 
16,202 15,909 15,782 14,930 13,426 173,742 


1,561 1,296 867 702 903 
799 706 627 724 898 


1,284 781 530 528 ee 
1,057 758 527 440 CG ucts 
631 320 217 283 ee 
848 827 719 722 799 
626 430 292 350 475 
496 398 303 338 SIS ccchtetnre 
128 149 112 131 See 
303 292 315 321 344 


1,193 1,273 ’ 
431 336 279 271 286 


9,357 


rm 
ar 

uw 
an 
— 
a 
_— 
nw 
_ 
a 
Oo 
o) 


7,566 5,944 5,953 7,385 


$2,237,871 (for that shipped in 1928). 

Ohio, the leading state in lime production, 
apparently increased its production by 3%, 
and Pennsylvania, the second state, decreased 
about 2% in total output. There was a 
small decrease indicated in the output of 
hydrated lime in Ohio and a corresponding 
decrease in the hydrated lime produced 
Pennsylvania. 

The accompanying table compares the esti- 
mated sales of lime by the producers in 1928, 
by states, with the sales in 1927. 


Cement Clinker to Be Imported 


and Ground at Long 
Beach, Calif. > 


LONG BEACH, Calif., newspaper has 

a somewhat garbled account of a proj- 
ect by the Outer Harbor Dock and Ware- 
house Co. to import portland cement clinker 
from Great Britain and Europe, and grind 
it to cement at Long Beach. A similar oper- 
ation is already in business at Vancouver, 
B. C., according to a recent news report. 


HE UNITED STATES IN 1927 AND 1928 


1928 (estimated )———————_ 
Hydrated lime - Total lime——— 


Value 





(short tons) (short tons) Value 

$ 9,497,324 677,000 1,015,000 $ 8,982,000 
6,105,241 260,000 800,000 6,000,000 
2,189,420 98,100 301,000 2,263,000 
1,643,109 ¢*) 285,000 1,763,000 
1,566,287 25,000 193,000 1,441,000 
1,266,326 56,000 181,000 1,113,000 
1,317,581 66,000 167,000 1,189,000 
1,733,009 12,000 164,000 1,245,000 
2,325,031 19,100 163,000 1,954,000 
1,230,356 (*) 122,000 1,240,000 
1,084,093 33,000 114,000 986,000 
931,597 20,100 110,000 1,008,000 
830,527 40,000 97,000 676,000 
905,116 35,000 92,000 775,000 
733,678 35,000 82,000 746,000 
708,010 15,300 58,000 634,000 
439,457 28,000 54,000 425,000 
683,440 10,000 53,000 493,000 
608,550 e*} 48,000 505,000 
397,088 ¢*) 45,000 370,000 
390,074 he 40,000 384,000 
307,335 (*) 39,500 332,000 
382,294 €*) 34,000 700,000 
1,363,470 138,400 137,500 1,376,000 
$38,638,413 1,568,000 4,395,000 $36,600,000 
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New Machinery and Equipment 


Heavy-Duty 34-Yd. Shovel- 


Crane-Dragline 
HE LINK-BELT CO. has 


the addition to its line of heavy-duty %4- 


announced 


yd. crawler shovel-crane-dragline, known 
as “Type K-25.” With the addition of 
this and the heavy-duty 2-yd. size an- 
nounced last summer, Link-Belt now of- 
fers a very complete range of sizes to 
choese from, any of which can be shipped 
loaded on flat cars without dismantling— 
a feature which is ordinarily confined to 
the smaller sizes of machines only. 


The new heavy-duty 3%-yd. size is 
claimed to be very rugged and fast. The 
manufacturers state that it is liberally 


powered, with gasoline engine, diesel en- 
gine, or electric motor drive, as desired, 
and is claimed to be very easy and simple to 
operate. 

As a shovel, it is equipped with 34-yd. 
struck-measure capacity dipper and as a 
dragline or crane, it will handle a 34-yd. 
bucket on a 40-ft. boom, the announcement 
states. 

The new unit has a one-piece annealed 
cast steel lower frame, and also a one- 
piece annealed cast steel rotating base. 
There are self-cleaning steel 
crawler treads, and large bronze-bushed 
crawler rollers. The lower-frame travel 
gears are totally enclosed and run in oil. 
There is a full steel house enclosing op- 
erator and the machinery, and the manu- 
facturers claim unusual accessibility, to- 
gether with comfort for operator. A spe- 
cial feature is the quick and easy con- 
vertibility from shovel to crane, dragline, 
trench hoe, etc., or vice versa, without 
changing or disturbing the mechanism of 
the machine proper, the announcement of the 
manufacturers state. 


chrome 


New Under-Voltage Devices 
Which Operate After 


Time Interval 

O MEET THE DEMAND for a de- 

vice to protect against failure of volt- 
age in power circuits after a suitable in- 
terval has elapsed, the General Electric 
Co., Schenectady, N. Y., has introduced 
two new equipments bearing the designa- 
MG-2 and PF-2. These are espe- 
cially designed to trip the breaker in the 
circuit only after a suitable time interval, 
and will not cause interruptions to serv- 
ice when momentary voltage dips occur. 
The MG-2 device is designed to operate 
in conjunction with suitable motor-oper- 
ated mechanisms, and is available for use 
on alternating-current circuits only. It 
electrically interlocked switch 
which is so connected that power cannot 
be turned on unless the protective unit 
is in operative condition. This under- 
voltage device is especially adapted for 
motor and synchronous converter service 
where it is desired to have the oil circuit 
breaker open when voltage fails or drops 
below a certain per cent of normal volt- 
age for an appreciable time. 

Each device contains a motor, a helical 
spring and a gear train. In operation, 
the motor runs and keeps the spring com- 
pressed through the gear train. Upon 
drop of voltage, the spring reverses the 
motor and runs the gear train in the op- 
posite direction. If the under voltage per- 
sists, the travel along the gear train is 
completed and the circuit is broken by 
means of a tripping device The time in- 
terval between the initiative voltage dip 
and the breaking of the circuit may be 
varied by means of adjustments to the 
gear travel. 

The new PF-2 under-voltage device is 


tions 


has an 
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Detail drawings of new heavy-duty 34-yd. shovel-crane-dragline 








Two undervoltage devices which oper- 

ate after a time interval. The one at 

the right is for a.c. operation only, 

and the other is of the solenoid and 
plunger type 


of the solenoid and plunger type with an 
air bellows for time delay. The time can 
be varied from approximately one second 
to one minute. This device can be ap- 
plied to certain types of oil circuit 
breaker operating levers. 


New Power Plant Announced 
for Crawler Equipment 


NEW POWER PLANT which can 

be operated at any speed and is con- 
trolled by an accelerator has been an- 
nounced as a feature of the Northwest 
Engineering Co.’s crawler equipment for 
1929. The new engine is a radical depar- 
ture from fixed speed engines which have 
been used in the past and gives the oper- 
ator motor-car flexibility coupled with the 
necessary heavy duty performance. It is 
the first time a fully flexible accelerator- 
control engine has been made available on 
crawler machines. Heretofore it has gen- 
erally been considered impractical to use 
variable-speed engines on heavy duty 
work due to the great difficulty of getting 
proper carburetion and gas distribution for 
all speeds and all loads in a big heavy en- 
gine. 

The new Northwest power plant incor- 
porates special manifolding and carburet- 
ing devices developed in the company’s 
experimental laboratory and gives an en- 
gine which will pull perfectly at any speed 
between 450 and 1200 r.p.m. and deliver 
the full power which should be available 
at that speed, with the ability at the same 
time to respond reliably to any sudden 











New power unit for crawler equipment 


change of speed, the company states. 

The new engine is fitted with a gov- 
ernor which permits it to be operated in 
the conventional manner as a fixed speed 
engine when desired but when hand con- 
trol is desirable, full manual control of 
the engine is obtained by a movement of 
a simple lever which is a hinged portion 
of one of the regular control levers so 
that the operator need not remove his 
hand from the regular controls in order to 
vary the engine speed from slow idling to 
maximum speed, where the engine devel- 
ops more than 100 hp. 

The new engine has been thoroughly 
tried out in the field where it has shown 
repeatedly on tests that from 15 to 20% 
more work can be accomplished when 
accelerator control is used than when the 
engine is operated as a fixed speed engine, 
thus enabling the machine to do consider- 
ably more than its rated capacity shows, 
according to the manufacturer. On a ma- 
chine used by one operator as a dragline, 
production was increased 18% by the use 
of accelerator control, it is stated. 

One of the principal advantages of the 
variable speed engine is that the engine 
may be opened up to top speed on swing- 
ing or hoisting operations just as with a 
steam machine. Another important ad- 
vantage comes from the ability to slow 
down the engine when extremely sensi- 
tive handling is necessary, such as on set- 
ting steel or pipe or on clamshell work 
where slow speed is necessary to place 
the bucket accurately or to close it gently. 
Considerable advantage is also gained by 
making a full range of traveling speeds 
available when the machine is moving, it 
is claimed. 


New Machine for Testing Lime 
Hydrate 
TEWART W. JAMESON CO., Duluth, 
Minn., have announced a new trowel pull 
tester for testing lime under conditions iden- 
tical to those found on the job. The machine 
is designed to take the place of the plasti- 
cimeter, which is the standard method of 


Rock Products 


testing, but which it is 
claimed is not used by 
workmen on the job. 
This new machine imi- 
tates the action of the 
mason’s trowel, over the 
hydrate, and the manu- 
facturers claim that this 
is the logical test as the 
mason is the one who 
will accept or reject the 
lime on the job. 

The manufacturers 
have designed a_ simple 
machine which quickly 
measures the pull of any 
plastic material and indi- 
cates the answer on the 
dial of the scale in 
pounds and tenths. It reproduces the actual 
plasterer’s test to a form where the answer 
is had in a few seconds in easily understood 
figures. While primarily designed to test 
finishing hydrate, the machine can be used 
to test the pull of any material which is 
spread with a trowel. 

Briefly described the operation is as fol- 
lows: An angle iron frame is furnished for 
making wall specimens 12x48 in. in size and 
of uniform thickness, using any kind of 
brown coat upon some good plaster board. 
To test finishing lime putty, specimen of 
wall surface is placed on the inclined travel- 
ing plate of the machine. A putty measure 
holding 14 cu. in. and a standard full sized 
434x11 in. finishing trowel with weighted 
handle are furnished. Trowel and carrying 
frame weigh 5 lb. and the trowel is loose in 
the carrying frame. Putty is brought to 
standard consistency after present methods 
of the American Society for Testing Ma- 
terials and Bureau of Standards, Bulletin 
No. 249. The sample of putty is placed on 
the wall specimen, the trowel is pressed 
down and moved until the scale is at zero. 
Then machine is started, and the wall speci- 
men moves forward under the weighted 
trowel, while the scale immediately indicates 
the exact pull in pounds and tenths. The 
scale is guaranteed to pass the sealers test. 
(It is a standard scale used in the Babcock 
tests for butter fats in the dairy business). 
The angle of the trowel application changes 
from about 11 deg. at the start to approxi- 
mately 4 deg. at the finish. 
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The machine is equipped with a 1/6-hp. 
60-cycle, 110-volt motor, suitable for opera- 
tion from a regular lighting circuit. It is 
fitted with switch control for governing the 
direction of the plate trowel. 


New 300-Aimnane Arc Welder 


HE Lincoln Elecric Co., Cleveland, Ohio, 

recently announced a new 300-ampere 
gasoline-engine-driven welder, known as 
“Model S-1964.” The welding generator is 
rated at 300 amperes in accordance with 
N.E.M.A. standards and has a current range 
of from 75 to 400 amperes for metallic elec- 
trode welding, and is direct connected to a 
six-cylinder Buda “Model HS-6” engine, 
operating at 1500 r.pm. Both units are 





LINCOLN” 


New 300-ampere arc welder 


mounted on a welded steel base, thus giving 
maximum strength with minimum weight. 

The engine has an S.A.E. rating of 27.3 
hp. and gives a brake horsepower of 41 while 
running at the operating speed. It is said 
to be very economical in gasoline consump- 
tion. The gas tank is located in the chan- 
nel iron frame under the engine, thus elim- 
inating fire hazard. The generator has the 
laminated magnetic circuit with separately 
excited field, stabilizer, variable voltage and 
steel construction features characteristic of 
the company’s line of “Stable-Arc” Welders. 

The equipment has been designed to meet 
the constantly increasing use of larger elec- 
trodes in welding, and the six cylinder per- 
formance gives a smooth, even flow of power 
so necessary for successful welding, the 
company states. 







New machine for testing lime hydrate 
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American Concrete Institute to 
Hold Annual Meeting in 
Detroit 
HE NATIONAL CONCRETE PROD- 
UCTS ASSOCIATION hold its 


annual convention in conjunction with that 


will 


of the American Concrete Institute during 
the week of February 11 at the Book- 
Cadillac hotel, Detroit, Mich. This A. C. I. 
meeting is expected to be one of extreme 
interest to all interested in concrete construc- 
tion work and the cemert products manu- 
facturers will find their section of particular 
interest. As a large attendance is expected, 
visitors are urged to make their reservations 
early. 
pared: 


The following program has been pre- 


MONDAY, FEBRUARY 11 

The National Concrete Products As- 
sociation will meet. Newton PD. 
3enson, Providence, R. I., presi- 
dent; A. G. Swanson, Omaha, 
Neb., secretary-treasurer. 


TUESDAY. FEBRUARY 12 

American Concrete Institute 
tration. 

(1) Register for the convention. 

(2) Buy luncheon and dinner tickets. 

(3) Deposit railway certificates to 
secure half fare return trip. 

(4) Register for the Wednesday 
morning trip to one of De- 
troit’s most lively centers of 
interest. 

(5) Ladies should register also for 
the various events of a special 
program being arranged for 
their entertainment—under the 
direction of Mrs. George H. 
Fenkell. 

TLuncheon—a general get-together. 

First session A. C. TI. convention— 
“A Condition Survey of Concrete 
Structures.” 

Second session A. C. I. convention. 
General interest; notable concrete 
work; notable structures. 

WEDNESDAY, FEBRUARY 13 

Meeting of Association of Cast Stone 
Manufacturers, C. Van de Bogart, 
New Haven, Conn., president; 
C. G. Walker, Chicago, secretary. 

A sight-seeing trip to a place of 
world-wide interest to both men 
and women, being arranged by De- 
troit Convention Committee, George 


H. Fenkell, chairman. 
WEDNESDAY, FEBRUARY 13 


9 :00 regis- 


12 :00 
2 :00 


8 :00 


9 :00 


2:00 Two concurrent sessions of A. C. T. 
convention. 
A—Research. 
3—Concrete Stone. 
8:00 Two concurrent sessions of A. C. I. 


convention. 
A—The Development of Specifica- 
tions for Reinforced Concrete 
B—Standard Concrete 3uilding 

Units. 


THURSDAY, FEBRUARY 14 

Opening of convention of American 
Concrete Pipe Association, R. A. 
Foley, Detroit, president; M. W. 
Loving, Chicago, secretary. 

The first of two sessions of A. C. I. 
devoted to the consideration of the 
special characteristics of concrete 
required for various types of struc- 
tures and conditions of use and 
exposure. 


9 :30 
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2:00 Continuation of the theme of the 
morning meeting. 
7:00 Twenty-fifth annual dinner of the 


A.C. I. The Detroit committee is 
negotiating for two speakers whose 
messages will be entirely different, 
each of them guaranteed to please. 
This event will make a fitting cli- 
max to the A. C. I. convention. 
FRIDAY, FEBRUARY 15 AND SATUR- 
DAY, FEBRUARY 16 
Meetings of the American Concrete 
Pipe Association. 


Farmers Compete for Cars of 

Agstone 

HIRTEEN carloads of ground limestone 

will be distributed as prizes to a number 

of Barry county farmers who have enrolled 

in 13 township soils study groups recently 

organized by Paul Rood, county agricultural 

agent. The limestone has been contributed 
by a firm at Kankakee, III. 

One car of limestone has been allotted to 
each township and it will be split among five 
Four 
classes in soil improvement will be held in 


winning farmers in the study classes. 


each township and in order to be eligible to 
compete for the limestone premiums, grow- 
ers must attend each of the classes. 

The soils course will be given by Michi- 
gan State College specialists to two local 
leaders from each township, who will relay 
the lessons to groups of farmers in their 
local communities. Topics to be studied are: 
Lime requirements of soils, organic matter, 
barnyard manure and commercial fertilizers. 
—Grand Rapids (Mich.) Press. 





Now the Country Road 
REMINDER that the task of 


building a road system in the 
United States is far from done is 
contained in the announcement 
that a committee of the Chamber 
of Commerce of the United States 
will issue a report on rural high- 
ways. 

There are in the United States 
approximately 2,900,000 miles of 
highways, ten times the mileage of 
steam railroads and fifty times the 
mileage of electric railways. 

There are about 300,000 miles of 
state highways, of which approxi- 
mately 200,000 may be considered 
as a part of the national system. 

The remaining 2,600,000 miles 
are local roads under the jurisdic- 
tion of counties, townships and 
other small political units. 

What should be done to improve 
and maintain these country roads 
and how to go about it are the 
questions with which the National 
Chamber committee will deal. What 
part the states should have in 
supervising the work, how the rural 
roads should be co-ordinated with 
the existing highway system, how 
the money for this purpose can be 
most economically raised and spent 
are only a few of the things to be 
considered. 

The country road, at least, is to 
have its day. 
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Decision in Long Island Sand 
and Gravel Controversy 
Held Up Temporarily 


NE of the legacies that the New York 

state commissioners of the land office 
left for the new board is that of the applica- 
tion of the Metropolitan Sand and Gravel 
Co. which seeks an under water grant in 
front of its upland at Asharoken, L. I., but 
to which grant the people of Asharoken and 
Northport object most strenuously. 

The final meeting of the commissioners 
resulted in a two-hour hearing, at the end 
of which they put it over for future con- 
sideration. 

The Metropolitan company seeks to cut a 
channel from its shore front for about 1,500 
ft. into the Sound. On either side of the 
channel, it proposes to build a breakwater. 

The work is essential to the operations of 
the company, Paul Spear, the company’s at- 
torney, told the board and he insisted it would 
improve the property at Asharoken Beach 
because it would protect the shore front. He 
stressed the point that sand and gravel were 
needed by New York City contractors on 
building projects and that some of the places 
where it was obtained had closed up. The 
need of the plant was vital, he said. 

Lewis S. Pounds, former state treasurer, 
led the opposition, saying that, if the grant 
were made, it would decrease the value of 
property at Northport and Asharoken by 
50%, and that it would be a disfiguring blot 
on the shore front. 

Paul Grout, appearing for the village of 
Asharoken, questioned the jurisdiction of the 
board, asserting there was no established 
water line fronting this property —Brooklyn 
(N. Y.) Eagle. 


Charges Gypsum Dust Damages 
Adjoining Land 


VERRING that dust and smoke from 

the local plant of the United States 
Gypsum Co. is injuring land adjoining the 
United States Gypsum property, the First 
Title and Securities Co. of Bloomington, 
Ill., has filed application in Webster county 
district court for an injunction restraining 
the gypsum company from continuing the 
alleged nuisance and requiring it to install 
dust prevention equipment. 


The tract owned by the First Title and 
Securities Co. consists of 210 acres and is 
located a short distance east of Fort Dodge 
on Highway No. 20. The injunction is 
sought on the grounds that dust from the 
gypsum mills interferes with the growing of 
crops on the land and depreciates the value 
of the tract as a site for a suburban develop- 
ment. 


Hearing of the injunction action is sched- 


uled for the January term of court—Des 
Moines (Iowa) Register. 








Products 


Two 7-inch Newhouse Crushers installed 
in a lime and stone plant. Type “B” 

Crushers are built in sizes having 
7-in., 10-in. and 14-in. receiv- 
ing openings. 


Style B Newhouse Crushers 
for High Capacity and Low Crushing Costs 


Allis-Chalmers Manufacturing Company with over fifty years of 
crusher designing experience, now offer the Style ‘‘B’’ Newhouse 
Crusher. The design of this machine is the result of several years of 
extensive experimental work. The absence of gears and belts and the 
general simplicity of the unit with its eeetiens few working parts 
will insure continuity of operation. 


Forced feed oil lubrication of the eccentric bearing is accomplished 
by means of an external motor driven centrifugal pump with oil 
filtering system. This assures a positive supply of clean lubricant to 
the eccentric bearing with consequent long eccentric life. 


Three point cable suspension for the unit from the framework 
of the building structure reduces floor space requirements to a mini- 
mum and eliminates expensive foundations. 








A 10” Newhouse Style ‘‘B’’ Crusher was in operation at the 1929 Road 
Show at Cleveland. If you were unable to be there we will be glad to 
send you Bulletin 1469, giving detailed information on this crusher. 


ALLIS- CHALMERS 


MILWAUKEE, WIS. U.S.A. 
When writing advertisers, please mention ROCK PRODUCTS 
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News of All the Industry 





Incorporations 





Amphibole 
$500,000. 

Winona Sand and Gravel Co., 
$300,000. 

Berks Products Corp., Wilmington, Del., $1,000,- 
000; to deal in stone. 

Banner-Rock Corp., New York, N. Y., to deal in 
limestone, asbestos and magnesia. 

Bathgate Concrete Co., 4634 Third Ave., New 
York, N. Y., 1000 shares. A. DeCicco. 

Ham-Lin Cement Products Co., Garden City, 
N. Y., 6000 shares. F. Ingraham, Mineola, N. Y. 

Ark-Kansas Lime and Stone Co., Wilmington, 
Del., $100,000 preferred stock and 225 shares com- 
mon. 

The Branson System, Inc., Wilmington, Del., 
25,000 shares common. To deal in lime, cement 
and insulating materials. 

Petoskey Cement Sales Co., Inc., 
Wis., 10,000 shares par $10. A. F. 
Clark, and R. Bremmer. 

Madison Sand and Gravel Corp., Hamilton, N. 
Y., $75,000 preferred stock and 2000 shares com- 
mon. J. G. Carpenter, Hamilton. 

Century Cement Corp., Cleveland, Ohio (formerly 
Interstate Cement Corp.), 5750 to 10,750 shares no 
par value. (Corporation Trust Co. of America.) 

Engersbach Vogel, Inc., Milwaukee, Wis., 260 
shares common, no par. To deal in building ma- 
terials. M. Engersbach, A. Vogel and J. Weber. 


Asbestos Corp., Chicago, cm 


Winona, Minn., 


Milwaukee, 
Rankin, W. 





Quarries 





Mercer Limestone Co., Branchtown, Penn., will 
reopen its plant near Branchtown after having it 
closed for nearly a year. 

American Black Gabbro Co., Mellon, Wis., has 
changed its name to the American Black Granite 
Co. This concern was recently organized by 
Effenberger, O. Seestrom, and R. V. Britte. 


Banner Rock Products Co., Alexandria, Ind., is 
reported in the Andcrson (Ind.) Herald to be con- 
templating selling all of its property and holdings 
to the Johns-Manville Co. for a consideration of 
$1,600,000. It is understood that the Banner com- 
pany would continue to operate as a subsidiary of 
the larger company. 





Lime 





Manistique Lime and Stone Co., Manistique, 
Mich., which was recently taken over by the Inland 
Lime and Stone Co., is dismantling its old plant at 
that point. The plant had long been a landmark in 
the vicinity, and was the early nucleus of the lime- 
stone development in the Manistique territory. 
Machinery in the old plant has been rejected as 
obsolete and the entire structure, including stone- 
work and six kilns, is being dismantled. Organized 
in 1886 as the White Marble Lime Co., the local 
concern branched out to open quarries at Marble- 
head and Blaney. 





Sand and Gravel 





John Laycock, Elwood, Ind., has bought the 
gravel pit on the farm owned by S. G. and a 


Block at Summitville, Ind., and will 
the operation of it in the spring. 


Aberdeen Sand and Gravel Co., Aberdeen, S. D., 
held its first annual banquet on January 15. The 
company plans to make this an annual get-together 
with prominent speakers at each banquet. 


Belmont Sand and Gravel Co., Grand Rapids, 

ich. An order has been given by Circuit Judge 
Dunham that the company’s property shall be sold 
in connection with litigation brought by the C. C. 
James Co. Henry Schuil is the receiver. 


Oliver King Sand and Lime Co., Knoxville, 
Tenn., is reported to be planning considerable ex- 
pansion during 1929, the program to include two 
additional concrete bins for sand, a new machine 
shop, a_ movable floating screening plant, and the 
installation of three new boilers. 


commence 


Frank M. Bullis, Corvallis, Ore., is reported to 
have closed negotiations for sand and gravel beds in 
that vicinity and will enter that business. Mr. 
Bullis intends, it is said, to erect bunkers and bins 
for storage of sand and gravel. He has been in 
the construction and general contracting business 
for many years. 

L. L. Iddings, Montgomery, Ala., formerly gen- 
eral manager of the Alabama Sand and Gravel 
Co., will open a sand and gravel pit about 25 
miles from Montgomery, it was reported recently. 
Mr. Iddings said a large part of the required capi- 
tal would be obtained in the east and he expects to 
be producing an excellent quality of sand and 
gravel in a few months. 

Southwest Sand and Gravel Co., Tempe, Ariz., 
is establishing a new gravel operation north of 
the town and expects to have the pit in full opera- 
tion early in 1929. The company was incorporated 
about three months ago and is now under the man- 
agement of J. A. Wellington, of Tempe. A _ spur 
from the Southern Pacific R. R. has been built to 
the property. 

Ross Island Sand and Gravel Co., Portland, 
Ore., has recently received a verdict favorable to it 
in the circuit court at Portland in a suit brought 
by Drake C. O’Reilly to obtain title to the fore- 
shore of the east half of Ross Island, now held by 
the company. Mr. O’Reilly’s claim was made to 
sand property controlled by the company, on the 
plea that original owners of the property 50 years 
before had never given up title to it. 

Vermillion Sand and Supply Co., Vermillion, 
Ohio, has received its new steel boat, the R. W. 
Holst, from the shipyards in Toledo where it was 
constructed. The boat will be used principally for 
pumping sand from the lake bottom and transport- 
ing it to the company’s property. It is 119 ft. in 
length, 29 ft. in beam, and is powered with two 
100-hp. Diesel engines. The Vermillion (Ohio) 
News reports that it is of such shallow draft that 
“a heavy dew is sufficient to make navigation pos- 
sible in it.’ 





Cement 





Superior Portland Cement Co., Seattle, Wash., 
has received an order for 170 carloads of cement 
for the new $3,250,000 Bon Marche department 
store in Seattle. This is said to be the largest single 
order ever placed in the Northwest for one building 
project. 

Portland Cement Association, Chicago, held its 
Southeastern regional meeting at the Biltmore 
Hotel in Atlanta, Ga., on January 21-23. About 
50 district and field engineers were present and 
these were addressed by F. R. McMillan, W. D. M. 
Allan, A. C. Irwin and A. A. Anderson, of the 
association’s general office at Chicago. 

Florida Portland Cement Co., Tampa, Fla., has 
begun to clear a tract of land in the Pleasant 
Grove district preparatory to the excavation of clay 
there for use at the Tampa plant. Increased pro- 
duction has made this extension of the raw mate- 
rial supply necessary, it is stated. It will be neces- 
sary to extend a railroad siding to the property 
from the main line. 

American Portland Cement Co., Little Rock, 
Ark., entertained a party of eastern people, includ- 
ing 15 of the company’s stockholders, at a dinner 
in Little Rock on January 10, after which the an- 
nual meeting of the company was held and an 
inspection trip was made to Foremen to see the 
progress being made toward the completion of the 
new plant there. Among the guests was Governor 
Parnell of Arkansas. The visitors expressed a belief 
that the territory was on the threshold of a great 
industrial development. 


Pacific Coast Cement Co., Seattle. Wash., was 
host to about 75 members of the Seattle Public 
Works Contractors’ Association recently at a din- 
ner at the Olympic Hotel. The dinner was pre- 
ceded by an inspection of the plant. At a luncheon 
held on January 12 in honor of the American 
Chemical Society, the chemical and physical labora- 
tory of the new plant was dedicated. The Pacific 
Coast plant began operations late in December, 
and one of its first orders is for cement for the 
new $5,000,000 Columbia river bridge at Long- 
view, Wash. 





Gypsum 





Montana Gypsum Products Co., Butte, Mont., is 
reported in a Butte paper to have sold its gypsum 
deposits near Lima to a group of Japanese capi- 
talists. Alex Walker of the Montana company 
stated that there apparently is a minimum of 500,- 


000 tons of gypsum suitable for fertilizer purposes 
in the principal deposit. He declared that the Jap- 
anese investors plan to start shipments of gypsum 
at once, and that the plant will have a daily pro- 
duction of from 500 to 1000 tons. 





Agricultural Limestone 





Cordova Limestone Association, Cordova, Iowa, 
has been organized by farmers of that district to 
construct a bin and be prepared to purchase lime- 
stone in carload lots from the quarries for the bene- 
fit of members of the association. 


Comax Limestone and Fertilizer Co., Courtenay, 
British Columbia, a farmers’ organization for the 
distribution of agricultural limestone, declared a 
5% dividend at its annual meeting recently. Pros- 
pects for the coming season were declared to be 
bright. 





Obituaries 





Robert Reed, president of the Reed-Powers Stone 
Co., Bedford, Ind., died January 12, following an 
attack of pneumonia. Mr. Reed was 69 years old, 
and engaged in the stone business in Bedford 
since 1883. 


John Billups, age 35, traveling sales representa- 
tive over the west Texas territory for the Texas 
Sand and Gravel Co., passed away on January 4, 
following an attack of pneumonia brought on by 
influenza. 


Mrs. Lura A. Jones, Hutchinson, Kan., the only 
woman cement block dealer in Kansas, died January 
7 at the age of 67. Twenty years ago when her 
husband died, Mrs. Jones took over his cement 
block business and carried it on successfully. She 
sold blocks all over western Kansas and extended 
her trade to Oklahoma and surrounding states. 





Manufacturers 





Linde Air Products Co., New York City, is oper- 
ating a new Linde oxygen producing plant at 1241 
North McLean boulevard, Memphis, Tenn. The 
old Memphis plant at 48 West McLeonore avenue 
will be discontinued, and E. C. Heyman, superin- 
tendent of the old plant, will assume similar duties 
at the new plant. 


Lincoln Electric Co., Cleveland, Ohio, has ap- 
pointed the following new district sales representa- 
tives: J. E. Durstine has been advanced to district 
sales representative for the Southeast with head- 
quarters at Birmingham, Ala. A promotion places 

. P. Egan as district sales representative for 
central Ohio with headquarters at Columbus, Ohio. 


Combustion Corporation of America, New York 
City, announces the election of Carl F. Weigel as 
vice-president and general manager of the sub- 
sidiary company, Hedges-Walsh-Weidner  Co., 
Chattanooga, Tenn. Prior to the combination of 
the Walsh & Weidner Boiler Co. and the Casey- 
Hedges Co., Mr. Weigel was chief engineer of the 
Walsh & Weidner Boiler Co., and from the date 
of the combination of the two companies up to the 
time of his recent appointment, he served as chief 
engineer of the combined organization. 

Allis-Chalmers Manufacturing Co., Milwaukee, 
Vis., announce that they have enlarged their stock 
of Texrope drives up to 50 hp. In 1927 an an- 
nouncement was made that Texrope drives from 
2 hp. up to 15 hp. were being carried in stock and 
this was received so favorably that at the present 
time the stock of Texrope drives has been increase 
to include all the popular motor speeds and ratings 
up to 50 hp. with a large choice of driven speeds 
in a range of ratios from 1 up to 7. A catalog has 
been prepared to facilitate the selection of suit- 
able Texrope drives. 

Armstrong Manufacturing Co., Waterloo, Iowa, 
recently made a large shipment of well drilling ma- 
chines consigned to the east coast of India, approx!- 
mately 12,000 miles from Waterloo. The machines 
are to be used by the Indian government in the 
development of water resources in connection with 
the agricultural program now under way, and the 
order resulted from a visit to the United States 
made in 1925 by an industrial engineer of the 
Indian government. An interesting point is that 
with each drill goes a set of yokes for oxen. The 
bullocks are the motive power of India. A ship- 
ment of Armstrong bit sharpening machines also 
went with the consignment, the third of its _char- 
acter within the past year to a destination in India. 





